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CARDIAC EMERGENCIES* 


DREW LUTEN, M.D.| 


By definition, an emergency is “an unforeseen occurrence 
or combination of circumstances which calls for immediate 
action or remedy.” For most patients with heart disease, such 
situations are rare. Quite commonly the patient’s condition 
is such that remedial measures must be instituted if improve- 
ment is to be expected; but usually such measures, however 
appropriate, need not necessarily be immediate. Situations re- 
quiring immediate attention and thoughtful consideration 
arise much more frequently than those demanding immediate 
“action or remedy.” Correct management may deny precipi- 
tate action— or new remedy of any sort. On occasion, indeed, 
the administration of some potent drug in a fancied emergency 
may create a situation much more critical than the one it was 
employed to correct. 

While by strict definition cardiac emergencies are rela- 
tively rare, in the aggregate many situations arise in which 


prompt remedial action is imperative or in which the initia- 
tion of appropriate new or special measures should not long be 
delayed. Without too rigid adherence to the definition, cer- 
tain cardiac emergencies and situations urgently callincr for 
correct decision will be discussed briefly. 

c u* F , r °? Department of Internal Medicine, Washington University 
bcnooi of Medicine, and the Barnes Hospital. J 

m / r -° feSS A r -° f . Medicine, Washington University 

Hnilu 1 C w' : ou M ? h >' S 'T n . and Director of Heart Station, 

’ \ rattng Physician and Director of Heart Station, Deacon- 


315 



316 


DREW LUTES' 


SHOCK 

In most instances of acute circulatory failure the fault lies 
primarily in the peripheral circulator)' apparatus, and not in 
the heart. Shock, therefore, as a rule, cannot properly be 
listed as a cardiac emergency, and its appropriate treatment 
is not a concern of this discussion. 

Occasionally, however, the heart is affected by the toxic 
or other processes responsible for shock; in these instances 
it becomes a factor in the symptoms, and must be considered 
in therapy. In such cases, as in other instances of acute 
toxemia, chief reliance must be placed in measures generally 
applicable to the basic situation rather than in drugs which act 
specifically upon the heart. Vigorous therapy directed pri- 
marily to the heart is more likely to do harm than good. 
Morphine is perhaps more valuable, so far as purely cardiac 
effects are concerned, than caffeine. 

In other instances of shock, as, for example, in certain 
cases of acute coronary insufficiency, insult to the heart is 
the primarv factor. Treatment in these circumstances will be 
discussed in the following paragraphs. 


CARDIAC ARREST 


Auricular Arrest.— With sudden shock or with strong 
reflex effects upon the vital centers, impulse formation at the 
pacemaker on occasion mav be suspended for variable inter- 
vals. Unless spontaneous beating of the auricle or of the ven- 
tricle soon begins, serious svmptoms ensue. In operative cases 
in which a more or less direct approach to the heart may be 
possible, cardiac massage may be restorative. 

In some patients, stimulation of a hypersensitive carotid 
simts mav cause auricular arrest. Such stimulation apparently 
may occur spontaneously, from pressure of a small tumor, or 
with a certain rum of the head. Dizziness or tainting urn 
result. In testing the sensitivity of the carotid sinus, unduly 
forceful digital pressure may cause cardiac standstill of alarm- 
ing- extent. 'Such testing, therefore, should be approached with 


caunon. . . . 

Atropine in moderate dosage m3V be of great value m pre- 
venting the attacks. So may epkedrme , 0.02 to 0.05 cm. 
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three times a day or oftener. The removal of precipitating 
causes obviously should be attempted. 

Ventricular. AsREST.-Temporary cessation of ventricu- 
lar activity may occur in patients with severe heart disease, 
more commonly in cases with various degrees of aurwulo- 
ventricular block. Ventricular asystole may be observed also 
as a part of the carotid sinus syndroms . Vvhateter the cause, 
absence of ventricular contraction for more than a feu seconds 
produces alarming symptoms. 

Adams-Stokes seizures may call for emergency measures 
during an attack as well as for efforts to prevent recurrence. 
Care "applicable to convulsive seizures generally should be 
riven to the patient. In an individual seizure the general pros- 
pect favors resumption of ventricular beating, and special 
measures directed toward that objective seldom are indicated. 
If, however, spontaneous bearing appears improbable the in- 
jection of a few minims of epinephrine into the ventricular 
muscle should be tried. Such procedure on occasion has been 
followed by resumption of ventricular activity, but since 
spontaneous contractions may begin after they have been 
despaired of, it is obvious that the value of intraventricular 
injection of epinephrine can scarcely be regarded as estab- 
lished. 

Prevention of Recurrence.— la ever)* case, effort should be 
made to prevent recurrence of the attacks. Therapeutic 
measures directed toward prevention in the rarer instances 
associated with the carotid sinus syndrome have already been 
mentioned. In other cases ephe'drine, 0.02-0.05 mm. three 
times daily or more frequently, or epinephrine , 0.3-0.5 cc. of 
1:1000 solution, offers the best prospect. Occasionally atro- 
pme is efficacious. In a case associated with congestive heart 
failure the attacks ceased under digitalis. Pariuv^chloride has 
been reported to be of value. 


TRAUMA OF THE HEART 


Penetrating wounds of the chest may produce a cardiac 
emergency by involvement of one of the heart chambers or 
by mjurv to the muscle. In either event, the production of 
tamponade from hemorrhage into the pericardial sac may 
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give rise to an increasingly grave situation, which in most 
cases that are not immediately fatal constitutes the most acute 
indication for immediate treatment. Characterized by a fall- 
ing arterial pressure, a rising venous pressure, and in uncom- 
plicated cases a ‘ small, quiet heart,” acute compression of the 
heart demands prompt relief by evacuation of the accumu- 
lated intrapericardial blood. The bleeding area must receive 
appropriate surgical treatment. 

Contusion of the heart may result from nonpenetrating in- 
juries to the chest. Common evidences of contusion are pain, 
dyspnea and change in heart rate, more commonly tachy- 
cardia. The heart sounds may be faint and may be altered 
in qualit}*. Irregularity may develop. There may be abnor- 
malities of any of the various components of the ventricular 
complex of the electrocardiogram. 

In a suspected case the patient should be at rest, with ad- 
ministration of morphine if necessary, while studies are being 
made to determine the nature and extent of possible cardiac 
injury. Intrapericardial bleeding must be kept in mind. 

NONTRAUMATIC TAMPONADE 

In nontraumaric cases cardiac compression of any sort 
usually develops more slowly, but occasionally fluid accumu- 
lates in the pericardial cavity so rapidly as to require prompt 
removal. 

Purulext Pericarditis.— In many instances of nonpuru- 
lent pericardial effusion, there is no occasion for removal of 
fluid, and decision as to the best method of procedure usually 
may wait; but pus in the pericardial sac calls for evacuation. 

In questionable cases exploratory puncture should be made, 
any risk in such diagnostic process being less than that in 
delay when pus is present. Once the diagnosis is established, 
surgical procedures should not long be delayed. 

dissecting aneurysm of aorta 

Although under strict classification most instances of dis- 
secting aneurysm of the aorta would be excluded from a dis- 
cussion of cardiac emergencies, the subject yet may we/1 
receive brief consideration here. Recognized instances of dis- 
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secnnc- aneurysm of the aorta with recover)* probably will in- 
crease! Such possibility should be kept in mind particularly in 
cases of severe chest pain that are not readily explained; 
cases suggesting myocardial infarction but not confornuiig 
to the usual pattern; and cases in which the pain may be low 
in the back of the thorax or in the abdomen. 

Pressure of the accumulated blood may interfere with the 
nerve or arterial supply below the site of the lesion. The 
electrocardiogram and die x-ray may be of great value in dif- 
ferential diagnosis, particularly by comparison of progressive 
records. At present the urgent indication is utmost quiet . 


SYNDROMES RESULTING FROM DEFICIENCY IN 
CORONARY CIRCULATION 


It is well recognized that a considerable restriction in coro- 
narv circulation often may be asymptomatic. AYhen the 
blood flow is inadequate for myocardial function, symptoms 
develop. The disproportion between the need for and the sup- 
ply of blood varies in duration and in degree, in cause and in 
effect. The clinical results likewise varx gready. Cases in 
which the symptoms are of brief duration and in which they 
are precipitated under more or less well defined circum- 
stances belong to the group commonly called “angina of ef- 
fort.' 1 The predominant manifestation is an unpleasant sen- 
sation which may be agonizing or which the patient may 
refuse to call pain. In other instances, the ischemia resulting 
from deficient blood supply may be relatively more severe 
and of longer duration. There may or may not be occlusion 
of the arterial lumen from narrowing or from thrombosis 
without acute infarction. The symptoms mav be more pro- 
longed, or even continuous for a considerable time. Blunmirt 
has designated such cases of coronary insuffi ciency as “coro- 
narv failure.' 5 


In some instances the deficiency, with or without occlusion 
may be so great as to produce acute infarction in the myo- 
cardium resulting in characteristic signs and svmptoms such 
as fever, leukocytosis, increased sedimentation rate, prolonged 
pain and electrocardiographic changes. r 
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AXGO.A of Effort. In an individual attack the probability 
pi untoward event is small, and yet serious danger is inherent 
in ischemia of the myocardium. It appears to promote ventric- 
ular fibrillation or standstill. Any danger, however slight, should 
be obviated. Whatever the precise mechanism of the pain, 
therefore, it should be regarded by the parient as a signal for 
cessation of the -precipitating factor, so far as this is possible. 
If walking, he should stop or slow' his pace. Nitroglycerin, 
grain 1/200 or less, dissolved in the mouth, usually will cut 
short an attack and generally should be employed. 

Better still, the attack should be prevented. In most cases 
careful analysis will indicate certain practices which the pa- 
rient can change with a resultant diminution in the number 
of seizures. Taking nitroglycerin at the earliest intimation 
of onset, or even under circumstances which regularly induce 
an attack, is good therapy. 

IxFARCTro.v.— Although the immediate prospect in the av- 
erage case of acute myocardial infarction is that the parient 
will improve, yet because of the serious possibilities, ever}' 
case in its early phases must be regarded as an emergency. 
The work of the heart should be lowered as much as pos- 
sible. Protective vieasnres must be instituted. In certain in- 
stances precautions may be lessened in some degree after a 
time, but at first the parient invariably should be put at rest 
no matter how mild may be the evidences of infarction. Any- 
thing that increases c oronary requirements or that diminishes 
coronary flow must be avoided. The possibility of reflex 
(vagus) interference with the coronary circulation should be 
kept in mind. 

Abdominal distention is to be guarded against. Little food 
should be allowed at first. In most cases morphine is advisable. 
The dose should not be too small. There is considerable evi- 
dence to indicate that vagal effects tend to diminish coronary 
flow and thus even to extend the area of infarction— and that 
these vagal influences arc lessened by atropine. Atropine ad- 
ministration would appear to be good therapy. 

Because of the experimental evidence that phcnobarbital 
tends to lessen cardiac output, nembutal probably is to be 
preferred in cases in which barbiturates are indicated, unless 
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sons of congestive heart failure appear, digitalis should not 
be ordered. By most authorities the routine use of quimdine 

is not approved. _ . 

Protracted Coronary Insufficiency ( Coronary tailure). 
-In those cases of frequent and severe pain in which it is 
apparent that, whatever the details, the deficiency of the 
coronary circulation is relatively vert' great, the patient 
should be fully protected and, for a time at least, should be 
at rest. In general, the treatment is that applicable to acute 
myocardiaTinfarction. In some such cases infarction is im- 
pending. If no evidences of infarction ensue, and if satisfac- 
torv improvement follows, precautions accordingly may be 
lessened or suspended. 

PAROXYSMAL TACHYCARDIA 

In most cases there is no emergency. The great majority 
of attacks subside spontaneously. Simple sedatives or mor- 
phine along with reassurance of the patient usually meet all 
requirements. 

Auricular Paroxysmal Tachycardia.— In paroxysms of 
auricular origin, carotid slims pressure frequently is effective. 
The initial application of pressure should not be too strong or 
too long continued. Emesis often stops the paroxysm. .More 
rarely quimdine may be employed. In patients with little evi- 
dence of heart disease, if die attacks are of long duration, 
and if no undue susceptibility is shown after a small test dose, 
0.2 gm. (grains 3) every- three or four hours, or larger dosage, 
may be used. 

In persistent attacks acetyl-beta-metbylcholine, 10 to 30 
mg., has sometimes been employed. It must be remembered 
that the drug is a powerful vagus stimulant and that serious 
symptoms may follow its use. In asthmatic patients it should 
not be employed under any circumstances. Atropine, grain 
1/50 hypodermically, is the antidote. ' '' 

In some cases digitalis in large doses has caused cessation 
of the attack. 

Ventricular Paroxysmal T.ACHYCARDLA.-Tachycardias 
of ventricular origin are rarely encountered except in cases of 
serious heart disease. In ventricular tachycardia of long dura- 
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tion the question of the employment of quinidine frequently 
arises. In considering the problem it must be kept in mind that 
it is by its depressant action on the muscle that the dnw 
effects cessation of such abnormal rhythms. In some instances 
the risk attendant on this action under such circumstances 
may appear to be less than the probability of spontaneous 
cessation of the attack. 

A large proportion of the reported cases of ventricular 
tachycardia have followed digitalis intoxication. In an indi- 
vidual instance, unless one can be sure that no digitalis has 
recently been administered, the giving of the drug obviously 
would be fraught with great danger. In other cases no good 
result is to be expected, and on theoretical grounds di^talis 
is contraindicated. If congestive heart failure supervenes, it 
might well be tried. 


CONGESTIVE HEART FAILURE 

There are no sharply defined criteria by which cases of 
congestive heart failures may be grouped according to sever- 
in'. In. a small proportion of cases, it is apparent at the first 
examination that immediate treatment is urgent. In most such 
instances morphine should be the therapeutic agent first em- 
ployed. The administration of digitalis should await a com- 
prehensive effort to obtain information regarding recent 
dosage. Under no circumstances should large doses be ordered 
except with the certainty that they may not be contraindi- 
cated bv amounts previously taken. 

In case of uncertainty as to recent dosage, digitalis should 
be given with great caution. If none has recently been given, 
it may be thar maximum aid will require a considerable quan- 
tity; but some benefit will accrue from a lesser amount. Total 
dosage then may be reached more gradually. 

If the patient cannot take or retain digitalis by mouth, care- 
ful administration intravenously may well be employed. But 
rarelv indeed is emergency the indication for intravenous 
dosage. More rhan once unwise administration of intravenous 
digiralis preparations has produced emergencies of ven- grave 

However much its accomplishment might be desirable, i m- 
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mediate complete digitalization is never an emergency pro- 
cedure. 

Acute Left Ventricular Failure.— Acute failure of the 
left ventricle mav be evidenced by paroxysmal dyspnea, par- 
ticularly nocturnal, in many instances accompanied by pul- 
monary edema. There mav be associated bronchospasm. The 
prompt hypodermic administration of morphine usually stops 
the attack. Especially in those cases with bronchospasm the 
simultaneous use of atropine would appear to be of value. 

Upon detailed examination common findings are hyperten- 
sion, an abnormal electrocardiogram, alternation, gallop 
rhythm, rales at the lung bases, or other evidences of heart 
strain or of heart disease. Digitalis is indicated in order to im- 
prove myocardial efficiency and thus prevent recurrence of 
the attacks. The repeated intravenous employment of mer- 
curial diuretics similarly is valuable. 
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TREATMENT OF VASCULAR EMERGENCIES* 


WARREN P. ELMER, M.D.t 
and 

LEE B. HARRISON, M.D.J; 


Vascular emergencies in cases other than those in which 
direct trauma is present usually are due to spasm, hemorrhage, 
embolism, or thrombosis, individually or in combination. The 
indirect causes or exciting factors are numerous and include 
atheromatous degeneration of the vessel wall, infectious vascu- 
lar disease, hypertension, and vascular congestion as in con- 
gestive heart failure. Physical factors as in thrombosis of per- 
ipheral arterioles in frost-bite, and hematologic factors as seen 
in the hemorrhage of hemophilia, purpura hemorrhagica and 
related diseases, also contribute. 

Cerebral hemorrhage, cerebral thrombosis and cerebral em- 
bolism are the most common cerebral vascular emergencies 
and often produce identical findings following their occur- 
rence. At onset, however, they usually present different 
symptoms. 

CEREBRAL HEMORRHAGE 


Cerebral hemorrhage may be extradural, subdural, sub- 
arachnoid, or intracerebral. The first three types are usually 
the result of trauma. The commonest cause of intracerebral 
hemorrhage is the rupture of a diseased vessel, usually 
with associated hypertension. The onset is always sudden 
and may take place during sleep, excitement, or exertion. The 
patient loses consciousness immediately in all but the mildest 
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the early stages. Adequate fluid intake should be maintained 
by hypodennoclysis and venoclysis, 1500 cc. of normal saline 
under the skin and 1000 cc. of 5 per cent glucose intravenously 
being the average daily requirement. Adequate elimination 
through bowel and kidney must be maintained. Rest should be 
obtained by the use of magnesium sulfate, 2 to 4 cc. of 2: per 
cent solution, intramuscularly at intervals of m o hours, or b} 
careful a dminis tration of morphine or barbiturates. Bromides 
are difficult to administer as the large dosages required can be 
given only by mouth or tube. Chloral hydrate, 25 to i0 grains 
m 8 ounces of milk per rectum, may be efficacious. 

Restraints are frequently required in order to keep the pa- 
tient from thrashing around. An ice cap to the head can do no 
harm and may diminis h the cerebral blood flow. Tube feed- 
ing mav be necessary if coma persists more than twenty-four 
hours. Venesection early, especially in cases of hypertension, 
may be of value; 500 cc. of blood should be withdrawn slowly. 
Venesection should not be done in embolism or thrombosis. 
Frequent turning of bed patients, especially paralytics who 
are apt to be incontinent, is necessary to prevent decubitus 
ulcers. A retention catheter is frequendv necessary. 


CEREBRAL THROMBOSIS 


The main causes of cerebral thrombosis are as follows: 
(1) diseases of the blood vessels, the most common of which is 
arteriosclerosis, (2) abnormalities of the blood causing in- 
creased coagulability, (3) reduction in rate of blood "flow 
and (4) trauma to the vessels themselves. 

Symptoms usually develop gradually. Prodromal symptoms 
frequently occur in the form of dizziness, transitory attacks 
of aphasia or mental confusion. Following the onset of symp- 
toms which may begin with numbness and weakness of an 
arm or side of the face, they mav continue to increase for 
tweny-four to forty-eight hours before reaching their height 
Loss of consciousness may occur then or later m the picture 
^^--Hypertension may or may not be present 
byphihs is a frequent factor. The physical findings, when the 
thrombosis is located in the region of the internaf capsule 
similar to those of hemorrhage. ^ ’ 


are 
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cases. The physical signs depend on the site of the hemor- 
rhage and its size. 

The three main types of hemorrhage are (1) hemorrhage 
into the region of die internal capsule, (2) pontine hemor- 
rhage and (3) hemorrhage into the cerebral ventricles. 

Hemorrhage into the region of the internal capsule usu- 
ally causes unconsciousness, the depth of coma and degree of 
shock depending upon the size and persistence of the hemor- 
rhage. The pulse tends to be slow and respirarions slow and 
stertorous. The head usually rotates and the eyes deviate to 
the side of the lesion. Flattening of the nasolabial fold usually 
can be noticed on the paralyzed side. The arm and leg be- 
come paralyzed on the opposite side from the lesion and are 
flaccid immediately following the attack. Positive toe signs 
appear on the paralyzed side. Incontinence of urine and feces 
is the rule. 

Pontine hemorrhage produces facial paralysis on the side 
of the lesion and flaccid paralysis of the limbs on the opposite 
side. The patient with hemorrhage at this site lies with head 
and eyes turned to the side of the paralyzed limbs. Frequently 
the hemorrhage involves both sides of the pons and flaccid 
paralysis of the limbs on both sides with bilateral toe signs 
is present. A larked contraction of the pupils is usually seen. 

Hemorrhage into the ventricles is not uncommon, and is 
due to leakage from hemorrhage in the region of the internal 
capsule. This tvpe of lesion produces deep coma, and signs 
of pvramidal tract lesion are present on both sides of the body. 
Frequentiv it is quite difficult to differentiate it from pontine 
hemorrhage. The spinal fluid is bloody and under increased 
pressure. Glvcosuria is not uncommon as a result of the cere- 
bral lesion. 

The diagnosis of cerebral hemorrhage in the acute stage in- 
volves the various causes of coma; it therefore must be dif- 
ferentiated from (1) cerebral embolism and thrombosis which 
will be discussed later, (2) diabetic coma. (3) uremic coma. 

(4) intracranial tumor, (5) postepileptic coma. (6) acute al- 
coholic coma, (7) drug poisoning. (S) hysteria. (9) skull in- 
jure and (10) encephalitis and meningitis. 

Treatment.— Treatment is entirely supportive, at least in 
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known to substantiate such a diagnosis in certain cases. Acute 
hemiplegias, monoplegias and other phenomena are frequently 
seen in the absence of demonstrable cerebral disease, ihc 
rapid transient effect of such phenomena also makes it highly 
probable that they are caused by temporary spasm of the 
vessel rather than a pathologic condition like embolism or 
thrombosis. Again, certain cerebral symptoms appear to re- 
spond to vasodilators such as amyl nitrite and nitroglycerin. 

Attacks attributable to spasm of cerebral arteries, especially 
the arteries supply ing the region of the internal capsule, are, 
in our opinion, more common than is generally considered. 

The symptoms or physical signs do not always present a 
definite picture and may vary from moderate headache, mild 
numbness of face, arm, or leg, or mild visual defects to com- 
plete hemiplegia. Consciousness may or may not be disturbed. 
Incontinence may occur, in addition to aphasia and other apo- 
plectic phenomena. The patient usually recovers rapidly, 
often while awaiting medical aid. Recurrent attacks are com- 
mon, though isolated attacks are frequently seen. Nervous 
states and anxiety appear to have some bearing on the condi- 
tion. 

Treatment.— Attacks are usually transitory and frequently 
have subsided before medical aid can be obtained. The cases 
which persist for a time appear to be benefited by inhalation 
of amyl nitrite, or by nitroglycerin, grain l/lO’O, hypoder- 
mically-. Rest is important and mild sedatives such as" pheno- 
barbital, grain %, three times daily, or sodium bromide, grains 
15 three times daily, should be given. The patient usuallv is 
markedly worried and anxious over the succession of events 
which have just taken place. Proper psychic handling to ob- 
tain assurance is worth the physician’s time and patience. 


INTRACRANIAL ANEURYSM 


Rupture of an intracranial aneurysm usually proves rapidly 
latal. Occasionally the patient survives to make complete re- 
covery- or to succumb later from subsequent leakage. The in- 
tensrn of the symptoms vanes according to rapidin- and per- 
grence of hemorrhage depending on the intracranial pressure. 
Loss of consciousness occurs when bleeding is considerable 
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Treatment.— Treatment may be more efficacious than in 
hemorrhage because the patient usually is not in coma and 
can be handled more efficiently; otherwise, there is little dif- 
ference in the treatment and handling of thrombosis and 
hemorrhage. 

CEREBRAL EMBOLISM 

Embolism of a cerebral artery may be due to all of the fac- 
tors influencing the production of emboli. Blood clots within 
the circulation, such as those contained in an aneurysm, an 
atheromatous ulcer of a blood vessel, thrombi in a fibrillaring 
auricle, vegetation of ulcerative endocarditis, thrombosis of a 
pulmonary vein and fat emboli following fractures, are some 
of the sources of emboli. 

The left middle cerebral artery is the most common site 
of cerebral emboli. The point at which the embolus is ar- 
rested would depend on its size. A large clot may be arrested 
in the internal carotid or a small one may pass to a cortical 
branch. If the embolus is infected, cerebral abscess or menin- 
gitis may ensue. 

Symptoms .— The onset is sudden, more so even than in cere- 
bral hemorrhage but loss of consciousness is not so common. 
A convulsion may occur and headache is usually present. 
Hemiplegic signs appear if the capsular artery is affected. 
Prognosis is usually not so grave as in hemorrhage and the 
patient rarely dies. Complications like development of abscess 
or meningitis from infective emboli are of the most concern. 

Treatment.— Rest and general measures as outlined for the 
treatment of cerebral hemorrhage also apply to this condition. 
If infection, such as thrombophlebitis or endocarditis, is pres- 
ent, measures should be instigated at once to combat it, since 
the brain is a fertile field. The sulfonamide group of drugs 
may be of distinct value here. Frequent lumbar punctures may 
be required for drainage in cases of meningeal infection. 
Operative interference may have to be resorted to in event of 
brain abscess. 

CEREBRAL ARTERIAL SPASM 

While spasm of the cerebral vessels in the human has not 
been proved conclusively, nevertheless, there are enough facts 
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from some point in the peripheral venous circulation, com- 
monlv from a thrombosed vein as seen in puerperal sepsis, pel- 
vic inflamma tory disease and thrombophlebitis. If the embolus 
is lame enough, one of the pulmonary arteries maj be com 
pletelv obstructed, causing marked pulmonary edema which is 
usually fatal. Smaller emboli block smaller vessels of the pul- 
monary arterial tree and cause hemorrhagic infarcts of various 
size and severin'. Cases of severe trauma, operative surgerj 
particularlv in the pelvis or involving the stomach, and bac- 
terial endocarditis are conditions most likely to produce em- 
bolism of the lung. 

fuhnonary thrombosis may appear when the lung is already 
the seat of chronic passive congestion such as that seen in 
chronic heart disease with congestive failure. The patient sud- 
denly notices pain or tightness in the chest, commonly sub- 
sternal; cvanosis and dyspnea develop rapidlv in severe cases. 
Cough develops with the production of bloody sputum fol- 
lowed bv fever and leukocytosis. Friction rub is usually pres- 
ent. Death may occur quickly or protracted illness with recov- 
ery may take place. 

Treatment.— Treatment is directed to quieting the patient 
as soon as possible. Morphine is usuallv the drug of choice in 
spite of reports of collapse in the severe cases. Immobilization of 
the chest with an adhesive splint frequendv gives relief. Thora- 
centesis should be done only in the event of respiratory em- 
barrassment from pleural effusion. Inhalation of oxygen mav 
be of great benefit. If elevation of temperature continues and 
secondary pneumonia occurs, sulfatbiazole or sulfapyridine 
may be given. In our experience an initial dose of 30 mrains 
and thereafter 15 grains four to five times every twenty-four 
hours has maximum value in average cases. In hospital practice, 
determination of the sulfonamide blood level is of value in 
keeping the dosage at optimum. 


RUPTURE OF AORTA 


Spontaneous rupture of the aorta may occur in syphilis, bac- 
terial invasion, or atheromatous necrosis of the media. Hvner- 

^dMons constimtes 
an added strain. Trauma from strain or external violence mav 
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while in bleeding from a small aneurysm, slowly increasing 
headache and development of focal signs may occur, de- 
pending on the vessel involved. 

Treatment.— Treatment here depends on absolute rest, 
the administration of morphine being indicated to insure it 
and to control hemorrhage if possible. Surgical interference 
may be life-saving, but it usually cannot be carried out during 
the stage of hemorrhage. 

THROMBOSIS OF THE INTRACRANIAL SINUSES 

Thrombosis of the intracranial venous sinuses is usually due 
to infection which has spread from some neighboring struc- 
ture; or it is the result of direct injury. The lateral sinus, die 
cavernous sinus and the superior longitudinal sinus may be 
involved. The lateral sinus is the most commonly affected 
of the three; and infection of this sinus is virtually always the 
result of extension of a mastoid infection. 

Symptoms.— Headache and pain in the ear, accompanied by 
rapid rise in temperature, are the first symptoms. Vomiting 
mav occur. Congestion is noticed in the region of the mastoid 
and extension of the phlebitis to the jugular vein causes tender- 
ness in the neck. Focal s}*mptoms are not pronounced as a 
rule. The patient becomes toxic and occasionally delirium 
is present. Extradural or subdural abscess may occur. The 
prognosis is grave; however, it is better than in cavernous or 
longitudinal sinus thrombosis, recovery from the latter two 
being rare. 

Treatment.— Treatment is directed first to the source of 
infection, namely the mastoid. Ligation of the jugular vein is 
usually done as a safeguard against pyemia. Surgery must be 
resorted to and the region of the sinus explored when dural 
abscess is suspected. Chemotherapy , that is, the use of sulfon- 
amides and allied drugs, may be of value in combating the in- 
fection. 

PULMONARY THROMBOSIS AND EMBOLISM 

Pulmonary embolism, which is more common than throm- 
bosis, is the result of the lodging of an embojus in the pul- 
monary arterial system. The embolus usually is a blood clot 
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mav not be noticeable for days. Acute hemorrhage may be 
violent, -with vomiting of large amounts of bright red bipod 
or “coffee-ground'’ material The patient may go rapidly into 
shock, with marked lowering of blood pressure, cod perspir- 
i n cr skin, weak thready pulse and obvious anemia. The size or 
die vessel affected and persistence of the hemorrhage deter- 
mine the clinical picture. 

Diagnosis is obvious in hematemesis: however, gross and 
occult blood in the stools may be indicative of bleeding any- 
where in the gastro-intestinal tract above the rectum. In 
hemoptysis the blood is bright red, frequently frothy and in 
epistaris examination of the nose and throat frequendy re- 
veals the source of the bleeding. Infected gums frequendy 
cause considerable slow hemorrhage which may be swallowed 
and later vomited. X-rav examination of the gastro-intestinal 


tract may reveal the underhung disease if and when such 
procedure is possible. Proctoscopic examination should be 
made in suspected lower bowel bleeding. Gastroscopy if avail- 
able is of value in some instances. 

Treatment of Acute Gastric Hemorrhage.— In acute 
cases immediate treatment is imperative. Absolute rest must be 
obtained at once. Morphine, grain 34, should be given hypo- 
dermicallv and repeated as necessarv. 

Replacement of blood volume should begin at once, trans- 
fusion of whole blood being the method ^of choice. Blood 
plasma is also recommended, and it has the advantage of not 
requiring a typing routine and thus is more quickly available. 
Acacia. 100 cc. of 30 per cent solution, has been given intra- 
venously to replace blood volume and maintain blood pres- 
sure; however, in our experience it has been of no more value 
than intravenous glucose. 500 cc. of a 5 to 10 per cent solu- 
nonof the latter being injected everv eight to twelve hours. 

There are numerous bematimcs. such as thromboplastin, 
snake venom, various calcium compounds and so-called blood 
coagulants, which have been reported as being more or less 
ehecnve^m the control of hemorrhage. They^ usually prove 

as 


to be of little value in gastric bleeding. Strim/ta 'such 


adrenalin should be used with 


, i , „ — extreme care, if at all, in the 

Shock following mesenteric hemorrhage. Caffeine sodium 
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be the final precipitating factor in the rupture of a diseased 
aorta. In twenty-four cases of rupture of the aorta recorded 
by De Vries, there were ten cases of rupture of a syphilitic 
aneurysm, five of rupture of the aorta from esophageal car- 
cinoma, four traumatic ruptures and five so-called spontane- 
ous cases. 

Symptoms are dramatic and rapid with sudden shock, rapid 
loss of consciousness, and death in cases of complete rupture. 

Treatment.— Treatment is purely preventive, and consists 
in treatment of the aortic disease and restriction of activity 
when known disease is present. 

GASTRIC AND ESOPHAGEAL HEMORRHAGE 

Gastric hemorrhage is a form of vascular emergency in 
which rarely the bleeding vessel itself is the site of disease. For 
this reason hemorrhage from the stomach is more a symptom 
than an entity, though it constitutes one of our gravest vascu- 
lar emergencies. 

The causes of gastric and duodenal hemorrhage arc numer- 
ous, the most important being as follows: 

1. Gastric or pyloric ulcers. 

2. Gastric and esophageal tumors, particularly carcinoma. 

3. Acute gastritis associated with persistent vomiting. 

4. Direct severe trauma such as a severe blow on the abdom- 

inal wall or wounds of the stomach. 

5. Ingestion of poisons such as bichloride of mercury or for- 

eign substance such as glass. 

6. Hepatic diseases, particularly cirrhosis with varicosities of 

the gastric and esophageal veins. 

7. Various infectious diseases such as malaria and yellow fever, 

even in pneumonia gastric hemorrhage is seen and measles, 
mumps and scarlet fever may produce bleeding from the 
stomach. 

S. Blood dyscrasias like purpura hemorrhagica and the leu 
kemias. 

Symptoms — Slow hemorrhage may be present for hours or 
for a dav or more before it is suspected. The first evidence is a 
dark, tarry sro ok Weakness which is slowly progressive occurs 
and absence of gastric pain or discomfort is common. Pallor 
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gres more slowly than in embolism; however, in the presence 
of infection, massive extension of the thrombosis may occur. 
Frequentlv g ang rene oi a large section of the intestine is pro- 
duced before the condition is recognized. 

Diagnosis is made on the abdominal symptoms and course 
in the presence of vegetative valvular disease, arterial disease, 
abdominal operations, abdominal and pelvic infections, and 
other causes of thrombosis and embolism. 

Treatment— Small vascular occlusions of the mesentery 
usually cause lirde harm inasmuch as adequate collateral cir- 
culation develops. Acute pain is controlled by morphine. 
TF.zr77.vZ 1 should be applied to the abdomen and general sup- 
portive care given. Svmptoms usually subside in a few days to 
two weeks. Large occlusions and multiple areas of thrombosis 
usuallv result in severe damage to or gangrene of the part of 
die intestine supplied bv the occluded vessel. In such cases, 
operation is advisable as soon as one can be reasonably certain 
that the condidon is present. 


ARTERIOSCLEROSIS OBLITERANS 


Arteriosclerosis obliterans is found more frequendy in males 
over sixty, and the excessive use of tobacco is less commonlv 
admitted than in thrombo-angiiris obliterans. The arteries 
show more thickening and are more easilv demonstrated in 
roentgenograms of the extremides. Thrombosis is rarely en- 
countered in arteriosclerosis obliterans but a different! al'diag- 
noas based upon signs and symptoms is often impossible. The 
treatment of the two conditions is virtually identical. 


Treatment.— During the last five or six wears treatment 
has emerged somewhat from the chaoric state" which so often 
occurs when new methods are advocated and no treatment 
is specific. Certain methods in the hands of some observers 
still seem to produce better results than the rank and file are 
able to obtain but. on the whole, experience is eliminating the 
more unsound methods of treatment. Cases without ulceration 
or gangrene are more amenable to any treatment. These cases 
mav not, stncdy speaking, be considered emergencies but anv 

° r f^5,l ntS “w 7 appb x- Sble W anp of ^ease. 
tlmznauon oj Tobacco.-^o treatment of arteriosclerosis 
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benzoate may be given h\'podermicaUy, or a solution of warm 
coffee may be given by rectum. Elevation of the feet is of 
value, and external heat in the form of electric cradle, electric 
pad, or hot water bottle should be given though care must 
be taken to avoid bums. An ice cap to the upper abdomen 
is of theoretical benefit and should be used except in shock 
cases. 

Diet.— The patient is allowed only cracked ice and a few 
sips of alkalimzed water or milk the first twenty-four hours, 
following which, if improvement continues and hemorrhage 
has stopped, feeding is begun and increased quite rapidly. On 
the second day S ounces of milk and cream four or five times 
daily may be given with an alkaline powder such as magnesium 
trisilicate, one teaspoon after each feeding. On the third day 
the patient may have soft eggs, toast and milk, jello, cup cus- 
tard, and well cooked cream of wheat. Increase of diet will 
then depend on improvement of patient. 

Treatment of Chronic Gastric Hemorrhage.— In slow 
gastric hemorrhage treatment is much the same; that is, 
complete rest must be obtained. .Morphine usually is not 
necessary and transfusion may be avoided. The diet may be 
increased even more rapidly than in the acute cases. In mild 
hemorrhage, with the patient on diet and rest, the blood count 
may be normal within a week or so. Iron (ferrous sulfite, 
grains 3. or iron with liver) should be given three rimes daily 
when anemia is present. 

MESENTERIC THROMBOSIS AND EMBOLISM 

Thrombosis of the vessels of the mesentery occurs follow- 
ing inflammation of the bowel, mesentery, peritoneum and 
surrounding structures. Trauma and abdominal surgical pro- 
cedures also are frequent factors. Embolism of a mesenteric 
arterv mav be due to anv of the sources of emboli previously 
discussed. 

Symptoms are acute, more so in embolism than in thrombo- 
sis. Abdominal pain with rapid development of shock occurs if 
a larse vessel is occluded. A rapid bounding pulse, cool per- 
spiration. drop in blood pressure and hirer a rise in tempera- 
ture usuallv are seen. In thrombosis, the symptoms may pro- 
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with the patient in the recumbent position. Arm or leg veins 
are equally satisfactory. A different vem should be used for 
each administration, whenever possible, to avoid thrombosis. 

A flow of 10 to 15 cc. per minute has been found sufficiently 
rapid. No discomfort beyond mild flushing and thirst ^ex- 
perienced. The quantity is increased by 50 cc. at each injec- 
tion until a maximum of 300 cc. is reached. The concentra- 
tion is then increased by 0.5 per cent at each injection until 
3 or 3.5 per cent strength is reached. Injections should be 
given every other day for two weeks and then twice a v. eek 
for about three months. W e have noticed marked improve- 
ment in several patients when no other treatment except elim- 
ination of tobacco was used. 

Buerger’s Exercises.— Buerger’s exercises consist of hung on 
the back with thighs and legs at right angles to the body for 
two minutes, dangling the legs over the side of the bed in the 
string posture for three minutes and rest in the recumbent 
posture for three minutes. This procedure is to be repeated 
three to five times at intervals of four to six hours. The dis- 
comfort and pain are often greatly relieved bv these exer- 
cises and after them the feet often assume a normal color for 
an indefinite period. These exercises should be continued for 
months, even years. 


Senders Oscillating Bed.— The Sanders oscillating bed per- 
forms much of the same service, alternately elevating and 
lowering the head and feet at slow speed and without muscu- 
lar effort on the part of the patient It can be recommended 
for aged or weak patients, who can continue the treatment for 
several hours at a time without fatigue. The chief disadvantage 
is the initial expense which is often unnecessary for ambula- 


tory patients. 

Pressure and Suction Apparatus.— Intermittent negative and 
posture pressure by means of various types of pressure and 
sucuon apparatus has been enthusiastically recommended by 
some observers. We have been disappointed in the results ob- 

V T S heen Wfited 311(1 acraal d ®iage 
o vessels occasionally has occurred. In our opinion, it has no 

P Buer§ ? 5 eSercises or SanderJbed 
' Ther *Py -External heat by means of electric lights 
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obliterans should be undertaken without the elimination of 
tobacco in all forms. Why the majority of smokers, especially 
women, are free from manifestations of arteriosclerosis oblit- 
erans is unknown, bur once an individual exhibits signs of the 
disease, they are doomed to forego tobacco if treatment is to 
be successful. A few years ago many observers scoffed at the 
idea that tobacco was an important factor but today few if 
any with extensive experience deny the fact. 

Diet.— Excessive use of condiments and spices should be 
controlled, but on the whole, except in diabetes, diet plays 
very little part in the treatment. Alcohol in moderation, 
especially an ounce of whiskey with plain water once or twice 
a day, seems of definite value. 

Exercise.— Exercise musr be restricted sufficiently to avoid 
pain but bed rest is not necessary in most cases. 

Vasodilator Drugs.— Vasodilator drugs are of little use but 
combinations such as % grain of phenobarbital with 3 grains 
of theobromine or % grain of amytal with 2 grains of the- 
amin, two or three times a day, may be of some benefit to 
depressed or apprehensive patients. Aspirin in 5- or 10-grain 
doses is our most useful drug for the relief of pain, since the 
chronicity of the disease, in our opinion, contraindicates the 
use of opium in any form except under unusual circumstances 
in which case it should be administered by the physician. 
De-insulinized pancreas and other tissue extracts have proved 
of little value in our hands and have been eliminated entirely 
from our treatment. 

Typhoid Vaccine Therapy.— Intravenous administration of 
typhoid vaccine, each dose containing 20,000,000 to 40,000,- 
000 organisms, has been recommended but in our experience 
the method has not proved of sufficient value to counter- 
balance the possibility of an increased sclerosis following re- 
peated fever shocks, especially in older patients. 

Intravenous Injections of Hypertonic Salt Solution .— We 
have found useful the intravenous administration of hyper- 
tome sah'ne solution, except in instances of advanced nephritis 
and marked arterial h}-pertension. The treatment should begin 
with 1 00 cc. of 1.5 to 2 per cent sodium chloride in distilled 
water. It is best given from the ordinary salvarsan apparatus. 
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Buerger’s disease preseats itself in the rapidly extending 
thrombosis with gangrene or following sudden occlusion of a 
major artery. It is estimated that sudden arterial occlusion of 
a lame artery occurs approximately in 5 per cent of patients 
with established Buerger s disease. Amputation is necessary in 
about 60 per cent of these patients whereas. in_ occlusion in 
yo ung people without Buerger’s disease, amputation is usually 
necessary in only about 10 per cent. 

The immediate treatment is directed toward protection of 
the extremities, re-establishment of the circulation, alleviation 
of pain and relief of secondary spasm. In gangrenous and pre- 
gangrenous states, conservatism is advocated by most clinics. 
Collateral circulation in young individuals often develops 
rapidly and with supportive care including heat, rest, careful 
attention to sloughing tissues, vasodilator drugs and hyper- 
tonic saline solution, amputation of a toe or leg can fre- 
quently be avoided. In our experience one of the most ef- 
fective measures to keep the patient as symptom-free as pos- 
sible is Buerger s exercises; and other methods as outlined 
under arteriosclerosis obliterans also apply in the treatment of 
this condition. Complete abstinence from tobacco is advised. 


RAYNAUD’S DISEASE 

This phenomenon is characte ri zed by redness and cyanosis 
of fingers and toes which appear spasmodically, often as- 
sociated with ulceration and focal gangrene. No organic dis- 
ease or occlusion of the larger arteries is present. Cyanosis is 
produced by complete interruption of blood flow due to 
spasm of the digital, palmar, or plantar arteries. The etiology 
is unknown. The disease occurs more often in females, the 
rate being about ten to one. Patients who are underweight 
and under mental strain are more prone to develop it. The use 
of tobacco bears no relationship to its cause. 

Diagnosis is made on the basis of cyanosis and pallor of the 
digits which come on in sudden attacks and are induced by 
cold and sudden nervous states. Symmetrical or bilateral in- 
volvement of digits, absence of occlusive arterial disease, gan- 
grene limited to small areas of skin if present and greater in- 
cidence m females are other factors. 
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in. cradles, electric pads or hot water bottles must be used 
with great caution since the extremities of these patients are 
more easily injured than those of normal persons. The Tem- 
perature in a cradle should not exceed 105° F. at any time. 

Diathermy in the hands of expert physiotherapists is of 
some value but it is dangerous when administered by those un- 
skilled in its use. Gentle massage is often soothing but deep 
massage like suction may injure the vessels. The diabetic with 
arteriosclerosis obliterans should be more carefully observed 
but diabetic arteriosclerosis has no special form of treatment. 

Ulceration and Gangrene .— When ulceration or gangrene 
is encountered the patient should be confined to bed. Exter- 
nal applications to relieve pain are seldom efficacious but the 
oscillating bed and Buerger’s exercises often give relief. The 
temptation to use opiates should be resisted by both the pa- 
tient and the physician. Spontaneous amputation has not oc- 
curred so frequentlv in our experience as in that of Samuels’. 
Sixty per cent of our cases of well developed gangrene have 
come to amputation. When diabetes complicates the picture 
the prognosis is still more grave. Amputation, we feel, should 
be delayed as long as there is reasonable hope but, when per- 
formed, it should be above the knee. 

THROMBOANGIITIS OBLITERANS (BUERGER’S 
DISEASE) 

Buerger’s disease is essentially an obliterating endarteritis 
and endophlebitis occurring chieflv in young males. The con- 
dition is chromic and intermittent and frequently presents 
acute attacks of phlebitis or cutaneous nodules. A progres- 
sive, migrating arteritis with secondary thrombosis and 
canalization is present. Acute forms frequently lead to gan- 
grene with rapidly ascending thrombosis, whereas a chronic 
form may be very slowlv progressive with exacerbations and 
remissions over a period of years. The etiology of the disease 
is unknown; however, clinical observations lead to the conclu- 
sion that a possible vascular sensitization may be present. 
Contributing factors may be numerous, among which may 
be listed tobacco, bacteria and ergot. 

Treatmext.— The necessity for emergency treatment m 
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TREATMENT.-The forcing of fluids helps to eliminate the 
drug and in mild cases this is all that is necessary. In severer 
forms of poisoning the treatment is the same as that ol in 
thrombosis of arteries of the extremities. 

PERIPHERAL THROMBOPHLEBITIS AND VENOUS 
THROMBOSIS 


Thrombosis frequently occurs in the peripheral veins, 
us uall y as a result of stasis or infection. Dilatation of the veins 
often is the result of stasis from obstruction within the \ ein 
itself or from pressure without. Gravin' also plays a part, par- 
ticuladv in the veins of the lower extremities, the most fre- 
quent site of varicose veins. 

Thrombosis of a vein, particularly if infection is present, 
presents a hot, tender, swollen region at the site of the throm- 
bosed area. General symptoms such as fever, and evidence of 
toxickv is present. There is leukocytosis. The chief cause for 
concern in these patients is the danger of pulmonary em- 
bolism. 

Peripheral thrombophlebitis may occur over any venous 
area in sporadic form or it may accompany diseases like 
typhoid fever, or pelvic inflammations, or it may occur dur- 
ing pregnancy or puerperium. 

Treatment.— Treatment consists of absolute rest of the 


parts involved, usually for a considerable period until the 
acute process has entirely subsided. If a limb is affected it 
should be elevated on a pillow. Cold applications are advis- 
able and mild sedatives, usually in the form of barbiturates, 
should be given for rest. 

k aricosities.—\ aricosities, particularly of the lower legs, 
are favorable sites for thrombosis and occasionally thromlTo- 
phlebiris, and they in turn lead to further venous dilatation. 
Additional causes of the condition are childbirth, pelvic tu- 
mors, obesity,_right garters, and work which demands con- 
siderable walking. Treatment consists of 
Injection of an irritating substance such a 
glucose, quinine and urethane, or sodium 
tonic solution. These irritants cause throm 
tion with shrinking and obliteration of th 


the following: (1) 
s sodium salicylate, 
chloride in hyper- 
ibosis and organiza- 
ie veins. This treat- 
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ment is now the method of choice. (2) Supportive bandages 
and stockings are of value before and after injection. (3) 
Operative removal of the dilated veins. This procedure was 
formerly the method of choice, but it has been largely replaced 
by injection therapy. (4) Rest and elevation of legs for tem- 
porary relief. (5) Weight reduction if patient is overweight. 
(6) Surgical removal of infected thrombus. 
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RENAL EMERGENCIES* 

GRAYSON CARROLL, M.D., F.A.C.S.f 

lx this discussion of renal emergencies, emphasis will be 
placed on the unlooked-for contingency which brings about 
a sudden demand for action. The long-recognized facts in- 
volving etiology and theories ■will be omitted, tXo effort will 
be made to make this an exhaustive and all-inclusive treatise 
but rather a clinic in which a few of the more recently recog- 
nized treatments are exemplified. 

The kidneys and other excretory organs, namely the calices, 
pelves, ureters, bladder and urethra, are essential to life. Since 
excretion is the prime function of this system, interference 
with this function constitutes a major or minor emergency, 
according to the extent of the interference. Because it is es- 
sential nature has provided an extravagant reserve, and all too 
frequently this reserve is being gradually and steadily dimin- 
ished without manifesting this loss to the patient. It is esti- 
mated that there are two million glomeruli in each kidney and 
that about one fifth of these are in action at one time or are 
required for the continuation of life. The average rate of fil- 
tration of a glomerulus is 120 cc. per minute, and the aver- 
age flow of urine is somewhat more than 1 cc. per minute. 
The difference is the reabsorption of fluid by the tubules. 
The average pressure of urine going from the kidney to the 
bladder is 50 mg. An emergency is created when "there is 
major interference with this secretion or flow of urine. 


ACUTE RETENTION OF URINE 

Acute Retention of Urine Due to Benign Hypertrophy of the 
Prostate Gland 

w T ' _A P atkn ,\ a § ed seven T-Tx years, was rushed to 
me hospital from a neighboring community. The man was in 
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apparent agony, with cold perspiration over his face. His phys- 
ician had made an unsuccessful effort to pass a catheter and re- 
lieve sudden complete urinary retention. Percussion revealed blad- 
der dullness extending to umbilicus. A stiletted curved No. 22 
Foley catheter was manipulated into the bladder in about two 
minutes, but still no urine escaped. It was evident that blood 
clots as well as urine had accumulated in the bladder and blocked 
the eye of the catheter. Using a large-bulb syringe, 2 ounces of 
boric acid solution were forced in with one sudden quick effort 
whereupon the urine flowed freelv. Care was taken to remove 
only 4 ounces, which gave immediate relief from the overdis- 
tention. The patient was placed in bed. and gradual decompres- 
sion was accomplished bv the simple method of removing 4 
ounces even* two hours and replacing 2 ounces of boric acid 
solution. In twenty-four hours continuous drainage was insti- 
tuted. Rectal palpation revealed an enlarged prostate gland, 
smooth and soft, therefore, probably benign. Benign prostates 
bleed easily because of congestion whereas prostates with malig- 
nancy rarely cause bleeding since they are usually scirrhous and 
avascular. 

Conmtent.—'Th e experience of this patient briefly illustrates 
a few seldom-utilized facts in the treatment: 

1 . Effective entrance into the bladder is obtained by using 
a curved catheter. The size is unimportant. A semirigid 
catheter with a Coude tip will often suffice. A semirigid 
stilette inserted into a Foley catheter gives the necessary stiff- 
ness and a curve simulating the contour of the urethra pro- 
duced by the bulging prostate. The stilette is removed and 
the bulb is distended, thus keeping the catheter in place with- 
out adhesive. Changing the curve of the stiletted catheter and 
carrying it well down between the legs and even elevating the 
end by a finger in the rectum is necessary in maneuvering the 
catheter bv the elevated urethra. 

2. Undue force is unwarranted since extravasation of urine 
may bring about another emergency which calls for immedi- 
ate operaaon by multiple bold incisions into the extra vasn red 
area. 

3. Suprapubic cystotomy or trocar suprapubic puncture 
bv the inexperienced on the urgent plea of the distressed pa- 
tient to do something, is not warranted. 
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4. Spontaneous rupture of the bladder does not occur. 

5. Hemorrhage, shock and anuria may result from a sudden 
removal of all the urine. 

6. The removal of a blood clot blocking the eye of the 
catheter is best accomplished by forcing fluid through the 
catheter and not by sucking it into the lumen of the catheter. 

7. A bladder piled noth clots can only be emptied of clots 
by a metal catheter of good caliber with which sufficient 
suction to remove the clots will not cause the collapse of the 
sides as occurs with a rubber catheter. 


Acuie Retention Due to Stricture 

Stricture of the urethra causing acute retention is relieved 
by an entirely different procedure. This requires small-caliber 
catheters or filiforms, avoiding blind pockets, manipulating 
by corkscrew curves. Patience in trying out many filiforms 
is usually rewarded by one slipping by. My former associate, 
Bransford Lewis, cautioned, “When an advantage is gained, 
do not lose it!” The filiform strapped in for twenty-four 
hours will permit the trickling of sufficient urine around it to 
relieve the patient, and it is surprising how easily a fairly 
large sound can be passed twenty-four hours later due to the 
lysis of the fibrous strictured area. A La Forte follower may 
be used but care must be taken that the threads are not so 
worn as to permit the follower to slip away into the bladder. 


Acuie Retention Following Pelvic Operations 

The acute retention following lower abdominal or rectal 
operations is the result of the temporary paralyzing- of the 
parasympathetic to the detrusor muscles and pudench nerves. 
The use of prostigmine. 25 mg. hypodermically, has been 
rather disappointing although theoretically it should be quite 
effective. The author prefers to catheterize the patient fre- 
quently without irrigations. 

Recent experimental work performed at the St. Louis Citv 

n^ reSld m nt Ur °, l0g f' * eese ^demand indicates 

nbsorbeTin L ^ ^ ° f nil f athi ^ given orally is 
• in adequate amount in ten minutes, and 100 con 

“ cuave > «">■ of sodium sulfide before 
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instrumentation had no reaction. Routine administration of 
1 gm. of sodium sulfathiazole before catheterization or in- 
strumentation is recommended. This will certainly prevent 
the postoperative cystitis so often seen. 

Trauma at catheterization, due to carelessness or poor vis- 
ualization of the urethra, causes more trouble than unsterile 
apparatus. The habit of instilling silver salts after catheteriza- 
tion is to be condemned, since decomposition of the silver 
causes irritation to the mucous membranes. A mild irrigating 
solution of borosaline — boric acid 3 per cent with normal 
saline is mildly antiseptic and isotonic— probably offers the 
best results. 

Acute Retention of Neurogenic Origin 

The acute retention following spinal injury may be treated 
by one of three methods: 

1. Permit the bladder to overdistend and thereby produce 
overflow incontinence and hope for the occurrence of urina- 
tion by reflex action. Morphine and hyoscine must be given 
to relieve the pain of this overdistention before the overflow 
occurs, which usually takes three or four days. 

2. Intermittent or continuous drainage by catheterization. 

3. Suprapubic cystotomy. 

The first-mentioned procedure is recommended in prac- 
tically all the textbooks, to avoid introducing infection. The 
second measure, which usually results in the use of a perma- 
nent indwelling catheter, is very satisfactory in the female but 
not very practical in the male. The third measure, cystotomy, 
is the procedure of choice when any long-continued situa- 
tion is expected. A cystotomy is not without shock in itself 
and should not be performed if superimposed on an already 
existing state of shock; instead, catheterization should be re- 
sorted to until the patient is in better condition. 

With the recent use of drugs like mandelic acid and the 
sulfonamides, the danger of infection by catheterization or 
suprapubic cystotomy is greatly lessened. The persistent 
residual urine with its attendant back-pressure on the kidneys 
constitutes the real threat of resulting uremia and death. 
Cystotomy prevents this occurrence. 
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renal colic 

Case Report. — A physician was brought to the hospital in an 
ambulance. Questioning revealed that while he was out on a call, 
a sudden severe, sharp-shooting pain in the right side, radiating 
to the groin, caused him to collapse, whereupon an ambulance 
called quickly brought him to the hospital. 

The pulse 'was 98, temperature 100° F., respiration 24, blood 
pressure 19S systolic, SO diastolic. A hurried examination re- 
vealed slight rigiditv in the right lower quadrant but no exquisite 
tenderness over the appendix. There was slight tenderness in the 
costovertebral angle but none in the gallbladder area. The kidney 
could not be palpated. The lungs "were apparently clear; the 
white cell count taken immediatelv showed 10.S00 per cubic mil- 
limeter of blood. The differential count showed a mild infection: 
the testes, epididymes and inguinal rings were normal; the ab- 
domen was distended. The urine voided upon arrival at the hos- 
pital was grossly clear; amber in color; reaction acid; specific 
gravity 1.020; no albumin or sugar; microscopic examination 
showed 10 red blood cells per high power field and a few pus 
cells. 

The kidnev, ureter and bladder roentgenogram (Fig. 46) 
showed a few small shadows on the opposite side of the pain. 
Pancreatic tissue extract (Depropanex) 3 cc.. injected in the 
muscle gave relief in three minutes. Morphine given the patient 
before coming to the hospital only excited him. Catheters passed 
to both kidneys cystoscopically drained 4 cc. from the left and 
12 cc. from the right, which was bloody. The shadows seen on 
the previous plates were found outside the ureteral catheter 
shadow. After injecting 8 cc. of 25 per cent argyrol, a faint 
shadow was seen in the x-ray film (Fig. 47); after withdrawing 
the catheter and injecting air. this faint shadow could be seen 
hang in line with the air-injected ureter (Fig. 48); a lateral x-rav 
confirmed this. 

A uric acid stone (nonopaque to x-ray) was removed by the 
basket forceps which was cystoscopically manipulated up the 
right ureter. 1 “ 


Co?;rw57n.— This case report is classical, but proyokes these 
tew remarks. Recent inyestigational work using the Trattner 
apparatus permitted us to establish the fact that morphine in- 
creased peristaltic wayes in the ureter, and atropine and benze- 
dnne neutralized them. Pancreatic tissue extract (Fig. 49 ) was 
found to relax the ureter m three minutes and clinically to re- 



Fig. 47. Fig. 4S. 

Fig. 45.— Roentgenogram showing no evidence of calculus in the unitary 

tract. 

Fie. 47.— Following the injection of 25 per cent argt rol, the opacity is seen 
alongside the ureter and is indicated by the arrow. 

Fir. 4$.— ‘ The air p\ clo-urcterogram taken after Fig. 47 shows the opacin 
(uric acid stone) within the ureter indicated by the arrow. 
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lieve the pain immediately. Pain in kidney colic is often the 
result of spasm at the site of the stone, and pancreatic tissue 
extract, acting apparently by neutralizing the cholinergic in- 
fluence, relieves the spasm. This is a more desirable effect 
than that produced by morphine which takes sixteen minutes 
to act and then does so by cerebral numbing rather than bv 
exerting its effect at the site of the lesion. Avertin (Fig. 50), 
1 mg. dissolved in 50 cc. of sterile distilled water and injected 
through the catheter, will cause relaxation and dilatation of 
the ureter also, Prostigmtne. 1 cc. of a 1:2000 solution in~ 


Fig. 49. 




Fig. JO. 




'Stic, mjecncm oi 3 cc. of pancreatic tissue extract. 


jected mtramuscularly. will increase contraction and has been 
k ° ™ to expel small stones in this manner.- 

i he pain caused bv renal colic becomes a real p™. 
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Fig. 47. Fig. 48. 

Fig. 46.— Roentgenogram showing no evidence of calculus in the urinary 

tract. 


Fig. 47.— Following the injection of 25 per cent argyrol, the opacity is seen 
alongside the ureter and is indicated by the arrow. 

Fig. 48.— The air pyelo-ureterogram taken after Fig. 47 shows the opacity 
(uric acid stone) within the ureter indicated by the arrow. 
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out delay. A stone in the ureter, no matter -what the size, if 
found to’ be immovable by manipulation, should be surgically 
removed at once because it is adherent to the -wall or the 
ureter and ah efforts at removal by manipulation, no matter 
how many, will be fruitless and harmful. 

Although in the majority of cases renal colic is caused by a 
stone obstruc ting the outflow of urine in the ureter or pelvis, 
strictures of the ureter (Fig. 51), ureteral spasm, ptosis of the 
kidney with kinking of the ureter (Fig. 52) and external pres- 
sure, as by retroperitoneal tumor, may bring about the same 
svmptoms. Acute hydronephrosis may follow the sagging of 
a’ kidnev over an aberrant vessel, causing acute obstruction. 
This is "demonstrated in Figure 53. Regurgitation of urine 3 
occasioned bv a sudden strain at unsuccessful voiding, with 
the urine forced back up the ureter, mav cause typical renal 
colic. The relief for this condition is simplv emptying of the 
bladder with a urethral catheter (Fig. 54). 

A proper diagnosis must always follow the immediate re- 
lief afforded bv the emergency and proper treatment rend- 
ered to prevent complete impairment or destruction of the 
organ. 

ANURIA 

Recumbent Lithiasis 

Complete anuria and death followed the development of 
bilateral stones in a 17-year-old bov following treatment of a 
fracture of a leg in which the patient remained in bed four 
months. No urine was passed when the patient began to walk 
on crutches because the stones, formed during his" rest in bed, 
fell into the pelvic outlet and completely blocked the ureters'. 
Recumbent lithiasis. well-known to the urologist, becomes an 
emergency in this situation and calk for bilateral nephrostomv 
lmmediately when recognized. A plan x-ray film will differ- 
entiate the condition from nephritis since these stones are al- 
ways phosphatic. Ockerblad and Carlson 4 have recently re- 
viewed such a condition. 


Anuria Following Accidental Ligation of Both Ureters 

This tragic accident occurs probably more freouem-W 
-ports m the Ii« raran! Mcie S t 
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Fig. 51. Fig. 52. 

Fig. 51.— Acute renal colic caused bv hydronephrosis from stricture of 
the ureter— edema caused the sudden block". 


Fig. 52.— Ureteropyelogram demonstrating an acute hydronephrosis due 
to a kink of the ureter. The patient narrowly escaped an appendectomy 
for this condition 



Fig. 53. Fig. 54. 


Fit*. 53.— Renal colic caused by sudden sagging of the kidney over an aber- 
rant vessel. 

pier. J4.— Renal colic caused by regurgitation of urine following strain from 
unsuccessfuTattempts at voiding. 
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mented forms, 24 per cent stab forms, 17 per cent lymphocytes 
and 1 per cent mononuclears. No malarial parasites yere found 
A catheterized specimen of urine showed acid reaction, speofi 
gravity 1.035, and no sugar, albumin, or red blood cells. Ih 
Kahn reaction was negative. Blood sugar was 87 mg. per 100 cc.. 
and nonprotein nitrogen IS mg. per 100 cc. Blood culture was 
negative. The sputum showed type VHI pneumococci. 

A chest plate showed a pneumonic infiltration, at the left base* 

On the day of admission the patient was given sulfapyridine, 15 
grains (1 ’mg.) evert' hour for four doses, and 15 grains evert' 
four hours thereafter. 

On the day following admission the temperature reached nor- 
mal and remained so/On October 24 the red cells numbered 
4,S 10,000 and the white cells 7300 per cubic millimeter of blood. 

On October 26, after four days of sulfapyridine administra- 
tion, the patient had gross hematuria and began to complain of 
abdominal cramps and pain in both lumbar areas. The abdomen 
was soft, with slight bilateral costovertebral tenderness. Sulfa- 
pyridine was discontinued. The output for the following twenty- 
four hours was only 100 cc. of bright red blood in spite of the 
administration of intravenous fluids. The patient vomited fre- 
quently. 

On "October 28 the urinary output was nil and the blood non- 
protein nitrogen was 53 mg. per 100 cc. Immediate cvstoscopy 
was advised. This was performed under local anesthesia with die 
following findings: The bladder mucous membrane was con- 
gested throughout and several small, white, irregular, soft concre- 
tions were found on the floor of the bladder. These readily dis- 
solved in warm water. A similar concretion was seen protruding 
from the left ureteral orifice and both orifices appeared lacerated. 
No. 6 French catheters were passed for 26 cm. on each side, and 
caused a gritty sensation during passage. No drip was obtained 
on the right side, and a slow, blood-tinged drip was obtained on 
the left. 

A roentgenogram was taken which showed no opaque shad- 
ows. A pyelogram showed a complete filling defect in the pelvis 
of the right kidney with only a small amount of the dve appar- 
ent in the upper calk, the major portion of the dve "appearing 
alongside the right catheter. On the left side no dye was seen 
m die renal pelvis or calices. but some appeared" around the 

vhhT/' ° n A- nghC Slde - The Ko - 6 French catheters were 

’ r h f . d ? Wn and X .°- 8 s passed on both sides; the renal pelves 
uere thoroughly lavaged with warm distilled water. Follower 



352 


GRAYSON' CARROLL 


completely severed, ligated by a suture or injured by forceps, 
usually in the region of the broad ligament or at the insertion 
of the ureter into the bladder. Anuna following pelvic opera- 
tions should arouse a suspicion of its occurrence. Intravenous 
urography will be very helpful in determining whether liba- 
tion or complete severance has occurred. 

If the accident is discovered within the first forty-eight 
hours, it may be possible to reopen the wound, locate the 
area injured and relieve the situation by the cutting of a liga- 
ture. Severed ends can be reunited, if located, or the proximal 
portion of the ureter can be implanted in the bladder pro- 
vided there is sufficient length. If the situation is not recog- 
nized until later, immediate bilateral nephrostomy should be 
performed. Instances have been reported in which the sutures 
have been absorbed within a week following the nephrostomy 
and the urine flow to the bladder restored. 

Anuria Due io Drug Lithiasis 

Drug lithiasis may be appropriate as a term to describe the 
formation of concretions in the urinary tract following the 
use of the sulfonamide drugs. Sulfapvridine. sulfathiazole, and 
now sulfadiazine concretions have been noted clinically. 

Case Report.— R. W., a white man aged forty-two years, was 
admitted to the medical service of the St. Louis City Hospital, 
October 22, ] 939. complaining of having had a cold for the 
previous three weeks. On the dav prior to admission he began 
having intermittent chills, hiccoughs and pain in the chest. The 
pain was accentuated on coughing 3nd deep respiration. The 
past history was essentially negative except for an appendectomy 
in 1930 and malaria in 1933. 

On admission the patient, who was well developed and well 
nourished, was shaking violently and appeared acutely ill. His 
temperature was 100.4° F.. his pulse was 100. and respirations 
numbered 24 and were shallow. The nasal passages were ob- 
structed. the throat was red. and a postnasal drip was present. 
The breath sounds were depressed over the left base but other- 
wise no changes were noted. The heart and the abdomen verc 
normal. The blood pressure was 1 10 systolic, 75 diastolic. 

The erythrocyte count was 3.770.000 per cubic millimeter oi 
blood, and white cells numbered 5600. with 5S per cent seg- 
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ing the administration of 6 gm. of sdfaduazole daily for four 
days. The nonprotein nitrogen of the blood rose to 99 m • 
per 100 cc. and the sulfathiazole content of the blood to 16 
mo-, per 100 cc. The pathologic report of the autopsy speci- 
men of the kidneys by Dr. Hollis Allen mas: 

“Both kidneys are average in size and show a rather marked 
granularity beneath the capsule. The cortex is average in 
thickness.'The pelvis is vet}- slightly dilated. The wall of the 
pelvis is somewhat thickened. Both pelves contain a large 
amount of a light brownish sandy material. In the left kid- 
ney the largest grains are about the size of the head of a 



Fig. 55.— Sulfathiazole crystals in. renal pelvis in fatal case of anuria fol- 
lowing solfathiazole therapy. 


match; in the right kidney the largest grains are about the 
size of the head of a pin. There Is rather striking uniformity- 
in the sand in each pelvis (Fig. 55). 

“Microscopic examination of the kidneys shows a diffuse 
arteriosclerotic process with rather marked cloudy swelling. 
In the capsules of the glomeruli there may be seen an amor- 
phous debris. There is rather marked 'congestion of the 
kidneys.” ~ 


POSTOPERATIVE UREMIC SYMPTOMS 

The syndrome noted is a diminished urinary' output, a thick, 
red beefy tongue coated white on the 'surface, a fetid 
oreatn, dn' skin, drowsiness, hiccoughs and a risum non- 
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this a rapid, clear urinary drip was obtained on both sides. A 
subsequent pyelogTam showed normal renal pelves except for a 
small filling defect in the right pelvis. 

The patient showed immediate clinical improvement. The urin- 
ary output returned to normal following cvstoscopy and the 
nonprotein nitrogen of the blood, estimated October 30, was 
27 mg. per 100 cc. The urine two years later continued to show 
from 10 to 15 red blood cells and from 2 to 3 white blood cells 
per high-power field. 

Comment and Summary.— 1 . The supersaturation of acetyl- 
sulfapyridine crystals during' the administration of sulfa- 
pyridine is sufficient at times to cause a complete obstruction 
in the urinary tract. This same condition has been reported 
after the administration of sulfathiazole and sulfadiazine. No 
such formations have been observed following the use of 
sulfanilamide or neoprontosil. 

2. Immediate measures consist in the forcing of fluids, ad- 
ministering a 10 per cent solution of glucose intravenously 
and discontinuing the drug. If these fail, the condition can be 
promptly and satisfactorily relieved by inserting catheters 
cystoscopically in the ureters and pelves, and lavaging them 
with warm physiologic solution of sodium chloride or sterile 
water. 

3. These crystals, even in large amounts, are not opaque 
to the x-rays; therefore, a flat roentgenogram is of no value. 
The symptoms of renal colic and/or hematuria should make 
one suspicious of crystalline concretions in the urinary tract 
and should not be mistaken for gastric upsets. 

4. The forcing of fluids in conjunction with sulfapyridinc 
therapv is appropriate, since it will relieve the supersaturation 
of the urine to some extent. Although Fiippin r ' et al. reported 
fewer crvstals in alkaline urine, we have not observed any 
effect in vitro or vivo with the change of hydrogen ion con- 
centration. The crystals will dissolve in a hot solution. 

Following the use of the sulfonamide drugs, anuria may 
also occur as a result of the deposition of crystals throughout 
the tubules and renal cortex. Such an instance was seen by us 
in consultation in September, 1940. A seventy-six-year-old 
patient, treated for pneumonia, had complete anuria follow - 
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Loss of Chlorides and Other Electrolytes; Rechloridoation 

\ whole literature is growing up, following the " orh of 
Chabanier and Lobo-Onell, on the disturbance of the chlonde 
equilibrium in the blood and in the tissues following dis- 
turbance of die renal function. The observations have been 
aronped about the preparation for and the prognosis of pros- 
tatectomy, but they apply actually to the prophylaxis and 
the treatment of urinary sepsis in general. Thus Van den 
Branden summarizes our present knowledge as follows: 


“Nitrogen retention almost always follows even the slightest 
mrgtcal intervention. This may lead to an acute renal insuf- 
ficiency, even to complete anuria. 

“After operation the blood chlorides roughly parallel nitrogen 
retention. Yet the chlorides are not eliminated in the urine for 
the urine chlorides are simultaneously reduced. Legueu, Fey and 
Palazzoli found that traumatized tissue shows a rise in chloride 
content. Hence the}* conclude that chlorides are drawn to trau- 
matized tissue. 

“Duval’s researches on postoperative nitrogen retention led him 
to believe that traumatized tissue liberates toxic or proteolytic 
substances. Chabanier conceives that these circulating toxins may 
cause secondary tissue changes at a distance, thus liberating other 
toxins. If, by chance, the kidney or bowel which normallv 
would take care of these toxins are inefficient, either of them- 
selves or because of toxic inhibition, nitrogen retention, oliguria, 
anuria, shock, etc., follow promptly, unless the toxins are" neu- 
tralized in the first place by sodium chloride. Hvpochloremia is 
not itself a cause of renal insufficiencv but a consequence of 
trauma to tissue. 


“Actually the clinic confirms this theory. Chabanier and Lobo- 
Onell have, by intensive rechloridization. dissipated grave symp- 
toms of nitrogen retention and achieved veritable resurrections. 
Moreover we find that preliminary rechloridization either pre- 
vents the formation of toxins or neutralizes them as they form. 

“Although chloropenia is not of itself pathogenic, we use it as 
a measure of the progress of toxemia and of chloride therapy 
V an den Branden has noted that ‘without rechloridization' be- 
fore operation the patient after prostatectomy passes about 300 
cc. of urme-whereas with preliminary rechloridization seven 
ut of rune passed more than a liter in the first 24 hours. No 
postoperative shock. Postoperative nitrogen retention slight.’ ~ 
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protein nitrogen of the blood. The treatment depends on rec- 
ogmtion of (1) dehydration, (2) loss of chlorides and other 
electrolytes, and (3) acidosis. 

Dehydration 

The postoperative patient requires an intake of from 2000 
to 4000 cc. of fluid each twenty-four hours to replace the 
amount lost in water through (1) vaporization (800 to 2000 
cc.), (2) urine (1000 to 1500 cc.), (3) stool (200 cc.) and 
(4) vomitus (500 cc.). Coller 6 states that when the patient 
manifests the symptoms previously noted he has lost fluids 
amounting to 6 per cent of his body weight. Thus, if an indi- 
vidual weighs 60 kg. he should have 3600 cc. each twenty-four 
hours. As a patient should normal!}- excrete 1500 cc. in the 
same period, fluids should be forced until that output is at- 
tained. The most frequent cause for deficient excretion in the 
first twenty-four hours following operation is insufficiency of 
the fluid intake and not shock to the kidneys. Diminished out- 
put causes a high specific gravity. The more damaged the kid- 
ney is, the less able it is to handle salts. Therefore, the fluids 
should be forced so that the kidneys can eliminate all the salts 
as waste products instead of retaining them as toxic elements. 
A simple method of calculating the total solids in a liter of 
urine is to take the last two figures of the specific gravity and 
multiply them by 2.33 (Haeser’s fonmila) . For example, if the 
specific gravity of the urine is 1.010, the total solids excreted in 
a liter will be 23.3 gm. Since the total solids excreted normally 
should be around 50 gm., the output obviously should be 2200 
cc., in this particular patient. 

In general, the lower the specific gravin' in a nventy-four- 
hour collected urine, the greater should be the intake of this 
individual. 

The manv methods of administering fluids are well known: 
hr mouth, through nasal tube, by rectum, by hypo 
dermoclvsis. or intravenously. Tap water is easily absorbed 
by rectum. Normal saline solution or 4.7 per cent glucow 
may be given under the skin. The intravenous route ha 1 ; the 
widest use. since hvpertonic or hypotonic solutions can be 
given, but it should be selected scientifically. 
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an alkalin osis, and it has the further advantage in that the 
proper amount to be given can be fairly accurately calculated 
from the amount of acidosis present. The following formula 
has been found to be quite reliable. 

“To obtain the number of cubic centimeters of sodium lac- 
tate r to be given a patient, subtract the observed COo content 
in volume per cent from the normal which is 60 and multiply by 
0-3 of the bade weight in kilograms. 

(60 — observed COi in volume fo) X 0.3 kg. body weight = 

cc. of sodium lactate r. 
To make the solution isotonic, add the sodium lactate to 5 times 
that amount in normal saline solution (Vc molar). In patients 
with edema, a % molar solution need not be used but full 
strength or % mav be desirable.” 
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A simpler method to arrive at the evidence of tissue-destruc- 
tion-toxemia is perhaps by study of the alkaline reserve as indi- 
cated by the C0 2 combining power of the blood.” 

The daily intake requirement of sodium chloride is about 
5 gm. This amount is contained in about 500 cc. of normal 
saline solution. The normal plasma chloride is 550 to 600 mg. 
per 100 cc. When the uremic symptoms described above ap- 
pear, the plasma chloride should be determined, and, if found 
deficient, the proper amount of chlorides should be added to 
the intravenous solutions. 

How much chloride should be added? Coller states that 
for. practical clinical purposes the following may be used: 

“For each 100 mg. per 100 cc., that the plasma chlorides need 
to be raised to reach the normal, the patient should be given 0.05 
gm. of salt per kilogram of bod}* weight. For example, if a pa- 
tient weighing 60 kg. is found to have a plasma chloride level of 
410 mg. per 10 cc., and it is desired to raise the plasma chlorides 
to 560 mg. per 100 cc., the sodium chloride need may be calcu- 
lated as follows: 

o.5 gm./kg. X 60 kg’. = 45-0 gm. of salt 
100 mg. * ~ c 

which would require 5,294 cc. of normal salt solution.” 

Immediate!)' following an operative procedure there is a 
marked loss of chlorides amounting to as much as 25 gm. 
The administration of 2000 cc. of normal saline will provide 
from 20 to 25 gm. of sodium chloride which is obviously in 
excess. However, in a short while the daily need is only 5 
gm. (500 cc.) of normal saline and prescribing of the re- 
mainder of the fluid requirement in the form of 5 per cent 
glucose in the sterile distilled water is more rational after the 
first few days. 

Acidosis 

For combating acidosis as noted by a low alkaline reserve 
we have found the sodium r lactate as suggested by Hartman 1 
to be the most practical. The lactate is more soluble than 
sodium bicarbonate and, therefore, more easily sterilized. It 
is more rapidly excreted and thus is not retained to produce 
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TREATMENT OF GASTRO-INTEST1NAL 
EMERGENCIES* 


JOSEPH W. LARIMORE, M.D., F.A.C.P.-l 


The physician is called in the gastro-intestinal emergency be- 
cause of one or more magnified symptoms from the disturbed 
gastro-intestinal tract or the abdomen. These symptoms— 
pain, vomiting, hemorrhage, diarrhea, meteorism, collapse, 
chill and hj'perppexia-are often exaggerated beyond any 
characteristics which they usually have for specific maladies. 
The physician is immediately faced with the problem of diag- 
nosis, a prompt prognosis and usually the need of surgical 
consultation. Diagnosis in a definite manner is often difficult. 

Gastro-intestinal emergencies involve the differential diag- 
nosis of appendicitis, esophageal obstruction, pyloric obstruc- 
tion, perforation or hemorrhage of peptic ulcer, acute gastric 
dilatation, acute diverticulitis, acute cholecystitis, biliary colic, 
peritonitis, hemorrhagic pancreatitis, acute enterocolitis, poi- 
soning, basal pneumonia, diaphragmatic pleurisy, mesenteric 
thrombosis, raptured tubal pregnancy, and intestinal obstruc- 
tion by internal hernia, localized luminal disease, adhesions, 
foreign bodies, intussusception and volvnlus. Surgical con- 
sultation and operative interference are often immediately im- 
perative. The physician finds opportunity in these emergen- 
cies for the exercise of the highest diagnostic Till and 
judgment in securing adequate and timely surgical care and in 
preparing and supporting the patient through the emergency. 
Medical measures are not often direct but are of mreat im- 
portance. 


* From the Department of Medicine, Washington Unirersitv School of 
Median^ and the Barnes Hospital. 
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and also as a means for shortening convalescence. These con- 
siderations are valid irrespective of the site of the bleeding into 

the tract. . . 

As previously stated, the treatment of hematemesis, irre~ 

spective of its cause, may initially follow that proposed for 
chronic peptic ulcer until such time as full diagnostic investi- 
gation may be secured. In peptic ulcer the hemorrhage occurs 
because of active destructive progression of the ulcer, and, 
beyond the brief period in which the natural physiologic fac- 
tors of hemostasis are allowed to act and are abetted by com- 
plete rest, the treatment of hemorrhage is the treatment of 
peptic ulcer, by which healing of the ulcer is promoted. The 
primary measure to that end is the immediate control of the 
acid gastric secretions which is best achieved by food and 
antacids and these should be started after the first twenty- 
four hours of quiet and starvation. 

The diet may be liberal and the menus built to absorb the 
secretions, with a paucity of fluids with the meals. The fluid 
balance may be maintained by water between meals. The diet 
may contain cereals, toast or bread and butter, cheese, mush 
or grits, eggs, meat, puddings and milk. The feedings may be 
five or three and an antacid should be used between feedings. 
The author has found a combination of calcium carbonate, 
bisubcarbonate and sodium bicarbonate with calcined mag- 
nesia adequate for the bowels, and in evert' wav efficacious. 
In cases in which there is an obvious or suspected pyloric 
obstruction, the diet will need to be lessened and often the 
stomach will need to be decompressed by aspiration. Cessa- 
tion of bleeding will be revealed by the blood studies, and by 
disappeanmce of the guiac reaction of the stools. The emer- 
gency is then past and adequate diagnostic procedure mav be 
safely instituted. 


PERFORATION OF PEPTIC ULCER 

The perforation of peptic ulcers occurs suddenlv with atro- 
cious stabbing pain and presents to the patient and physician 

den^TT? S£ - d0m equded b - V other g astI ‘ 0 -intestinrf acci- 
• h \ 5e \ m - ty ° met Jn ltseIf indicates the probable 

diagnosis wkch, m a great majority of cases, is supported by 
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HEMORRHAGE FROM THE G ASTR O-l NTEST ! N A L 

TRACT 


Sudden and copious bleeding into the gastro-intestinal 
tract may be signaled by the vomiting or passage of blood, or 
both, accompanied by weakness, sweating and thirst, or com- 
plete syncope. The episode is rarely fatal but is a major 
emergency in the course of the primary disease. A slower and 
continued bleeding, without such spectacular symptoms and 
revealed only by melena and progressive anemia, may reach 
an emergency status before it is recognized by the patient. Re- 
peated small transfusions are indicated for hemostatic effect, 
and essential restoration of blood volume and oxygen capacity. 

Copious hemorrhage of little changed blood from the 
bowels may occur as an initial manifestation in diverticulosis, 
cancer and polyp of the colon and less frequently in blood 
dyscrasias. Hematemesis commonly occurs in gastritis, esoph- 
ageal varicosities and chronic hepatic and splenic disease, as a 
complication of chronic peptic ulcer, and as an initial symp- 
tom in acute, punctate nonpeptic ulcers. From the standpoint 
of diagnosis there is a dangerous tendency to consider too 
quickly chronic peptic ulcer as the source of hematemesis. 
Even with a suggestive clinical history of hunger distress, t is 
diagnosis may prove erroneous. It is, however, valid to treat 
all such cases as for peptic ulcer until diagnostic measures are 


safe and available. . 

The treatment of sudden and copious hemorrhage is con 
plete bed rest, and starvation for a brief period of twenty-four 
hours. Sedation by means of bromide and barbiturates is nec- 
essary to combat restlessness and apprehension. Morplune, 
dilaudid, or pantopon may be used but their tendency to P 
duce nausea makes them treacherous. Very seldom does 
hemorrhage precipitate a dangerous collapse, and . 

sient°syncope and persistent lost- blood pressure are desimb Je 
factors in hemostasis and are not tndicanons for im 
transfusion so loner as the quiet panent has no denmt 

or failure. 6nly in the infrequent ^on- 

bund exsanguinated patient should ? days P tr3n s- 

immediately. After a variable period o f on tofi > £jon 
fusion may be considered both from its absolute 
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passage of the tube will also keep the stomach practically 
empty but intubation trill need to be frequent m the earh 
( 10UK of the condition. Much of the fluid is from the duo- 
denum and the svstemic effects are more profound than from 
merely the loss of the electrolytes of the gastric secretion. A 
rise in the level of blood nitrogen is significantly prognostic. 
After the initial evacuation of the stomach die aspiration 
should be repeated at hourly or longer intervals until the ac- 
cumulation of fluid ceases. Feeding may be started at this 
time. liquid nourishment and water may be allowed in small 
amounts of 4 to 6 ounces at intervals of two to three hours, 
with further aspiration of the stomach prior to each feeding. 
As the quantity of fluid aspirated at such times becomes scant, 
the feeding may be increased in quantity and the intervals 
lengthened. During the initial period of decompression aspira- 
tion of the stomach, saline and glucose, combined or separated, 
may be administered intravenously. Transfusion of blood or 
plasma may become indicated. 

Treatment of acute dilatation of the stomach, nzhen initi- 
ated promptly, is usually successful; if initiated late, the pa- 
tient may already have reached such a stage of prostration 
that there is little tendency toward recovery, the systemic 
effects having become irreversible. The muscular compensa- 
tion of a hollow viscus when distended to the point of ex- 
haustion is prompt after evacuation and with maintenance of 
the empty state. Few physiologic recoveries are more satis- 
factory. Prompt recognition of the condition is therefore of 
determining importance. 


ACUTE APPENDICITIS 

The medical treatment of the acute abdominal attack due 
to appendicitis is in general negative. The patient is usually 
m bed by his own choice. Seldom does he remain ambulatory 
aiter the onset of symptoms, but occasionally the atypical 
position of the appendix, especially the retrocecal appendix, 
will so modnv the pam as to allow this. Pain may be the onlv 
wmptom which disturbs the patient, but nausea and vomimw 

nrSr'nT- P r “ ' BaiL If nausea ^ absent or 

present onh in a minor degree, vomiting is unlikely. 
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an antecedent history of peptic ulcer. The picture of the acute 
abdomen with muscle defence and fixation of the diaphragm 
perfects the diagnosis, which often may be confirmed by the 
roentgenologic demonstration of a pneumoperitoneum. The 
position of the air may be ascertained, according to the pos- 
ture permitted the patient, as subdiaphragmatic or subumbili- 
cal. The air may, even in moderate quantity, give a character- 
istic percussion tympany. A leukocytosis develops prompdy. 
Often shock accompanies the onset; on the other hand, the 
passing of the first violent pain may mislead the observer, 
especially as the pulse and temperature may not yet b‘e ele- 
vated. The usual characteristic pattern of symptoms and signs 
may vary when the perforation is posterior, when covered by 
recent serosal reaction or when the leakage is slow. 

In the differential diagnosis hemorrhagic pancreatitis and 
appendicitis, especially when subhepatic, must be considered. 
The prognosis for perforated peptic ulcer depends primarily 
upon the element of time. Prompt diagnosis and adequate op- 
erative interference cany a favorable prognosis. 

In most instances the diagnosis is evident and immediate 
operation is imperative. Indecision is dangerous. The operauve 
risk increases rapidly with the hours and becomes unfavorable 
after a twentv-four-hour delay, although it is very good 
within a six-hour period. The medical responsibility is cir- 
cumscribed and prompt surgical attention is urgent. 

ACUTE DILATATION OF THE STOMACH 

The acute dilatation of the stomach occurs suddenly and 
progresses rapidly to a fatal termination unless it is recognized 
and treated. It usually follows recent laparatomy or abdominal 
injur}- and is characterized by continued, easy , repeated, scant 
vomiting, indefinite pain or discomfort, and fullness and dis- 
tention of the epigastric area or even of the whole abdomen, 
with associated tympany and succussion. Without relief pro>> 
rration supervenes. 

Treatment consists in immediate and repeated aspiration or 
decompression of the stomach. The stomach must be kept 
emptv. Aspiration is preferably accomplished by an indw e - 
inn nasal or stomach tube with continuous suction. Kepeatc 
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maior anomalies of intestinal rotation and mesenteric attach- 
S pSt the rare massive volvulus upon the root of the 
mesentery It is probable that a small, transient, incomplete 
volvulus^ occurs ^frequently, without strangulation of mes- 
entery, but with transient pain and distention. 



Fig. 56.— Observation of a barium meal in a case of intestinal obstruc- 
tion showing as yet few of the effects of obstruction, which however de- 
veloped rapidly as shown in the following illustration. 


Intussusception is especially acute and dangerous in the in- 
fant and during childhood, being of primary etiology. It is 
then usually progressive and requires prompt attention. The 
palpable sausage” mass and bloody dejections with the ob- 
structive signs complete the diagnosis. Intussusception in the 
adult is commonly a secondary development upon the basis 
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It is the physician’s primary concern to prevent medication , 
especially purgation, which yet is often an initial and urgent 
inclination of the patient and family. The prohibition of all 
food and restriction to scant fluid are essential, until observa- 
tion has permitted diagnosis. When the diagnosis has been 
made, operative interference should be prompt. When un- 
certainty continues it is imperative that early consultation 
should be had and a decision reached. 

The symptomatic relief of pain is also interdicted until the 
diagnosis is made. The spontaneous amelioration of a pain 
suggesting appendicitis must be observed with extreme cau- 
tion even when pulse, temperature and other signs have im- 
proved. The recrudescence of pain or increased leukocytosis 
urges immediate interference. Operation nothin twenty-four 
hours carries statistically a favorable prognosis but the prog- 
ress of gangrenous appendicitis is often so rapid that a delay 
of six hours may change the favorable prognosis to an un- 
favorable one. 


INTESTINAL OBSTRUCTION 

Acute intestinal obstruction may occur from localized dis- 
ease, carcinoma, ulceration and adhesions, or from intussuscep- 
tion, volvulus, herniation, and foreign bodies. In general, it 
exhibits the same symptoms and signs irrespective of cause. 
A history of previous attacks of disease, or antecedent lapar 
otomy or wounding of the abdomen, point to adhesions as t e 
more probable cause of obstruction. Among diseases which 
may cause such obstruction without antecedent laparotomy 
are appendicitis, pelvic cellulitis, colonic diverticulitis, p en 
colitis and pericholecystitis. Obstruction as a sequel to suen 
diseases is usually of the small intestine. Colonic diverticulitis 
may directly and acutely obstruct the colon. . 

Volvulus may occur in the small intestine but is more often 
of the colon, especially of the redundant distal colon, and less 
frequently of the ileocecal segment. The degree of redundancy 
in the pelvic and sigmoid segments of the colon an t e na 
rowness of the mesenteric base determine the ^ _ 

volvulus. The presence of a mobile cecum with a free mesen 
tery is necessary for volvulus of the ileocecal segmen . 
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obstructions are less fulminating as regards the active vomiting 
and the loss of fluid and its sequelae. A fecal vomitus is a 
late sign and its appearance should not be awaited. Obstruc- 
tion in the colon may be initially without vomiting and with- 
out the loss of fluid.’ Distention will gradually increase, with 
the outline of the distended intestine or bowel often being 
visible and exhibiting peristalsis. The loop of a volvulus, 
especially one of the sigmoid, may be evident on inspection. 




„J‘T i8 -T An acutc intussusception with obstruction in a child The in- 

h,pa “ ° f “’»■ •"« 


ddenlj complete will give a violent clinical reaction where 
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of a localized hypertrophic disease and is characterized by re- 
peated attacks of pain, distention and relatively sudden reso- 
lution. These anticipating attacks increase in their duration 
until a major obstruction occurs. 

Primary obstruction of the small intestine occurs from an- 
tecedent ulcerating disease which produces strictures. This 
disease may be either of specific etiology or an idiopathic 
regional ileitis. There is often an antecedent history of minor, 


l 



FiV. 57.— Observation at sixty-nine hours in the same case as Fig. 56, show- 
ing the characteristic dilated intestine of complete obstruction. 


transient obstructive attacks, probably from food obstruction 
of the strictured lumen, until finally a persistent obstruction 
occurs. 

When obstruction of the bowel becomes suddenly com- 
plete, pain, distention and vomiting are the major symptoms. 
Vo mi tins' will varv according to the level of the obstruction, 
which when high, gives rise to urgent, repeated vomiting with 
cp-eat loss of fluid and prompt collapse of rhe patient, Lower 
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• i c„,~ii ijnrl freauent feedings mav soon be allowed 
£Z“«acidt Se teS of feeing niH Mr cense 
Z a“ S»e reactions to subside. Only then may the acnte- 
ness or chronjcity of the stenosis be properly assessed and the 
medical prognosis determined. 



Fig. 59. Fig. 60. 


Fig. 59 —Observation of the barium meal at sis hours in a case of pyloric 
obstruction from acute exacerbation of a duodenal ulcer. There was scant 
clearance and the stomach shows marked ectasia. 

Fig. 60 —The stomach of the same patient, 3S seen in the initial observa- 
tion of a banum meal. After twelve davs of aspiration and ulcer treatment 
it shows normal size and its motility was completely restored. 


ACUTE ESOPHAGEAL OBSTRUCTION 

Acute esophageal obstruction with its svmptoms of dys- 
phagia and clinical history of foreign body occlusion or caus- 
tic poison bum is generally of ready diagnosis. In the case 
of foreign bod ) , prompt esophagoscopy and removal are 
necessary procedures in treatment/VVithout a conclusive his- 
tory , a barium fluoroscopic or radiographic examination may 
establish the diagnosis. Infrequently, die congenitally dilated 
esophagus mav become obstructed at the cardia by acute 
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ized, but later generalized and acquiring the intermittence of 
peristalsis. There is increasing abdominal distention and in- 
action of the bowel without the passing of stool or flatus. 
A roentgenologic observation with vertical and prone films 
of the abdomen will demonstrate the characteristic fluid 
levels and distended loops. 

Immediate medical treatment entails decompression of the 
stomach and intestine and the intravenous administration of 
glucose and saline. The latter is important to combat the 
progressive prerenal increase in blood nitrogen. Mechanical 
obstruction of the intestine needs prompt surgical relief and 
decompression can be only in preparation for surgery. 

PYLORIC OBSTRUCTION 

Pyloric obstruction develops usually from cancer or peptic 
ulcer and occasional!}* from postpyloric adhesions or perichole- 
cystitis. In any case it may be relatively sudden in onset, al- 
though commonly the obstruction is of gradual development 
and exists as a partial condition. The clinical history and ade- 
quate roentgenologic study will in a great majority of cases 
establish the primary disease. The pyloric obstruction of 
cancer requires prompt surgical attention. The pyloric ob- 
struction of peptic nicer, duodenal or gastric, should be initi- 
ally treated by medical management. In a large percentage of 
cases, the obstruction may be corrected and an unnecessary 
operation avoided. It is "therefore important to relieve the 
obstructed stomach of the immediately embarrassing factors 
of retention and continuing acidity, and thus to allow sub- 
sidence of the acute reaction of the tissues in order to differen- 
tiate between chrome and acute obstruction. In the one it will 
accurately define the surgical indication and present the pa- 
tient as an improved surgical risk. In the other it will relieve 
the obstruction and allow the pursuit of the full medical man- 
agement of ulcer. 

In the lesser obstructions of ulcer, greatly diminished intake 
and an antacid may promptly restore adequate gastric mo- 
tility and size, and soon a liberal, full maintenance ulcer diet 
may be reinstituted. With major pyloric obstruction, decom- 
pression of the stomach by continued or repeated aspiration 
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Amona ^astro-intestinal emergencies acute diverticulitis is 

distinouilhed in that surgery is contraindicated. Surger} 

S2 fS the late complications of the chrome disease. The 
medical care of acute diverticulitis entails rest P re ^xabl> i 
bed, the use of no cathartics, atropine sulfate to the extent 



Fig. 61.— Diverticulosis of the entire colon. In tins instance diverticulitis 
in various areas may simulate rarious intra-abdominal diseases. Medical 
treatment controlled the inflammation tendency in this case. 

of tolerance and warm enemas preferably of magnesium sul- 
fate 0.5 to 1 per cent. For the immediate comfort of the pa- 
tient the use of codeine is indicated. This may be thought to 
assist in relaxation of the bowel where the spasm of the mus- 
cles tends to close the stomata of the diverticula. 

INFARCT OF THE MESENTERY 

An infarct of the mesentery may be restricted or extensive. 
It may occur by arterial embolus or venous thrombosis. The 
first is precipitate, and the latter more gradual, but in either 
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esophagitis involving the cardiac orihce, and vomiting from 
this capacious esophagus may be confused with that of pyloric 
obstruction. The initial stasis and regurgitation may be in- 
duced by the patient, and dehydration and loss of weight 
eventually result. Decompression and lavage of the esophagus 
will promptly ameliorate the cardiac orifice obstruction in 
most instances. Repeated episodes of distal esophagitis may 
induce a contracture of the diaphragmatic segment. 

For chemical burns of the esophagus the immediate treat- 
ment is with antidotal substances— alcohol for phenol, milk of 
magnesia or soda for acids, vinegar for lye, and generally 
milk, eggs and olive oil. Unfortunately, such treatment is sel- 
dom possible within the adequate time for significant relief. 
The patient will need subcutaneous and intravenous fluids. 
The continued acute dysphagia of stricturing poison bums 
will require surgical interference by gastrostomy. Subse- 
quently, dilatation of the strictured segment by careful bou- 
gienage is carried on. Restoration of the normal function of 
deglutition can often be secured. 

Cancer of the esophagus is of insidious development and too 
often patients postpone diagnosis and care until obstruction 
due to food blockage or esophagitis more or less suddenly be- 
comes extreme. Roentgenologic diagnosis and divulsion of 
the stricture by bougienage may maintain natural deglutinon 
until this fatal disease has run its course. Failure of easy ac- 
complishment of bougienage indicates prompt gastrostomy. 

ACUTE DIVERTICUl-IT/S OF THE COLON 

Acute diverticulitis occurs as an episode of inflammation m 
multiple diverticulosis of the colon. The attacks are charac- 
terized by pain, tenderness, fever and constipation and vary 
in degree and duration. In severe attacks a mass may be pal- 
pated at the site of inflammation, and the pain may be such as 
to cause alarm and to embarrass movement. Constipation ac- 
companies the condition. As diverticulitis may occur in an} 
seoment of the colon it may simulate appendicitis and chole- 
cystitis. Its greatest frequency is in the sigmoid where it is 
more readily recognized. Repeated attacks lead to chronic 
diverticulitis and pericolitis. 
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Srsrce the author has had very little experience with the 
treatment of diabetic acidosis in children, the following dis- 
cussion applies to adults only. 

PATHOLOGICAL PHYSIOLOGY 

Ketosis 

The cause of diabetic acidosis is the excessive production of 
ketone bodies. These are acetone, diacetic acid and beta- 
hydroxybutyxic acid. Of these the parent substance is diacetic 
acid, and acetone and betahydroxybutyric acid have their 
origin from that substance. 

Origin of Ketone Bodies .— There has been a great deal of 
work of late on the production and oxidation of the ketone 
bodies in the body and some of the old conceptions have been 
discarded by many physiologists . 1 It is now believed that the 
ketone bodies have their origin almost wholly in the liver and 
that, although they are oxidized in many of the tissues of 
the body, the muscles are the main organs for their disposal. 
Although in the past the ketone bodies were considered ab- 
normal products of metabolism, it is now believed that they 
are normal products of the oxidation of fat by the liver. 

Oxidation of Fat .— Soskin and Levine 2 have lately reviewed 
the origin of ketone bodies. They discuss the different theo- 
ries of the oxidation of fat-, namely the old beta oxidation 
theory of Knoop; the multiple alternate oxidation theory of 
Hurtley and the recent theory of beta oxidation and acetic 
acid condensation of MacKay. Under the old theory of beta 
oxidation, one molecule of fat produced one molecule of 
aceto-acetic acid; while under either of the latter two theories, 
one molecule of fat gives rise to four molecules of aceto- 
acetic acid. 
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case the clinical onset is 'with pain, usually most extreme, and 
this is followed soon by vomiting and later by diarrhea, 
watery at the beginning but later bloody. There is initially 
little or no abdominal rigidity, no tympany and no intestinal 
sounds. Intestinal peristalsis is wholly inhibited. The patient 
is profoundly ill. In arterial infarction the obstructed bowel 
and the rapidly developing gangrene dominate the picture. 
However, the violence of the reaction obscures differentia- 
tion. In cases of extensive infarction from venous thrombosis 
there is a rapidly progressive anemia and failing pulse, rapidly 
progressing to shock and collapse. There are combined in the 
clinical picture the evidences of hemorrhage and of obstruc- 
tion of the bowel. The patient is in fact losing blood by 
sequestration in the portal lake. From this, the intestinal loss 
of blood may become very great. Early systemic effects are 
largely those of hemorrhage. 

J v m O . . 

The patient with mesenteric infarct must be supported by 
transfusion. Intravenous fluids are not sufficient. Only trans- 
fusion will carry the patient through the operative interfer- 
ence which is immediately necessary. The operative prog- 
nosis depends upon the extent of the mesenteric and intestinal 
involvement, and is in all cases extremely unfavorable. 
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in the basal metabolism during acidosis but it is sufficiently 
common to suggest that acidosis itself increases the basal 

metabolic rate. . 

] Production of Ketosis The accumulation of ketone bodies 
in the blood and in the tissues of the body would depend not 
only upon their excessive production as outlined above, but 
also on the failure 'of the muscles to dispose of them. This 
question has been investigated and at present there seems to 
be no evidence that the muscles fail to oxidize ketone bodies 
during ketosis. This means that, although the muscles continue 
to oxidize the ketone bodies when they are produced in excess, 
the rate of ketone destruction cannot keep pace with the rate 
of production. 

Let us trace, step by step, the production of ketosis. The 
first step must be the substitution of fat metabolism for carbo- 
hydrate metabolism. This occurs during carbohydrate starva- 
tion or when there is a lack of insulin or when the diet .is pre- 
dominantly fat and contains very little carbohydrate. Step 
two consists of an increase in fat mobilization from the depots 
of the body, with the result that the liver is stuffed with fat 
and that the metabolism of fat by the liver is tremendously 
increased. This fat is broken down in the liver through the 
route of ketone formation. There is a great increase in ketone 
bodies in the blood. The muscles take care of as much of the 
ketone production as they can but the evidence seems to be 
that the ability of the muscle to metabolize ketones is limited 
in extent, so that the last step is the failure of ketone break- 
down to keep pace with ketone formation, with the result 
that a great rise occurs in blood and body tissue level of the 
ketones. 


Acidosis and Dehydration 

Diacetic acid and betahydroxybutyric acid are weak acids 
They must be neutralized by base. The vitality 0 f tissues depends 
W 16 F^n-auon of a pH in the neighborhood of neutrality, 
bmce the acetone bodies must have a base to combine with to 
preserve neutrality they do so at the expense of the base of extra- 
cellular water. This base is lost to the body when it is excreted 

L r thC ^ dne >'. s and ’ ^though the latter save some of it, much is 
10* m the unne. The loss of base of earaceW 
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he old idea expressed in the clinical literature by the 
words “fat bums in the fire of carbohydrate” is no longer 
tenable. In other words, glucose in itself is not ketolytic, that 
is, fat is not finally oxidized only when carbohydrate is oxi- 
dized. One of the experiments which cast doubt on the old 
idea is finding that when the acetone bodies are injected into the 
blood stream of normal animals at the same time with glucose 
and insulin, the acetone bodies do not disappear from the 
blood more rapidly than when the acetone bodies alone are 
injected. That this fact is true in the human has been shown 
by Koehler, Windsor and Hill 3 who have recently injected 
the acetone bodies into the circulation of normal men and 
found that they do not disappear from the blood more rapidly 
after the administration of glucose or of insulin. 

The acetone bodies are not produced in large amounts un- 
less the liver is metabolizing large amounts of fat. The liver 
will metabolize large amounts of fat in the absence of gly- 
cogen or in the absence of insulin which promotes the deposi- 
tion of glycogen in the liver. It is well known that in uncon- 
trolled diabetes, whether produced experimentally or in the 
human diabetic, the liver is extensively infiltrated with fat. 
The deposition of large amounts of fat in the liver is brought 
about by an increased^ mobilization of fat from the fat depots 
of the body and its transport to the liver. 6 The result, there- 
fore, of the absence of glycogen in the liver and the change 
from carbohydrate to fat metabolism in the body as a whole 
results in an increase of fat metabolism in the liver and an in- 
creased fat deposition in that organ. 

A further increase of fat catabolism will take place if the 
metabolic rate of the body as a whole is increased, as occurs 
during infection or from other causes. This event further aug- 
ments the fattv acid metabolism in the liver and results in an 
enormously increased production of acetone bodies. 

Basal Metabolism in Acidosis.— There is some evidence that 
acidosis in itself will increase the total metabolism of the body. 

If uncontrolled diabetics are subjected to basal metabolic de- 
terminations we found many years ago that there is an in- 
crease up to as high as 30 per cent in the basal metabolic rate. 
Not all cases of poorlv controlled diabetes show an increase 
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creases the mobilization of fat and the amount of fat being 
burned in the body. Furthermore, through insulin, glycogen 
is deposited in the liver and ketone production is sharply de- 
creased. This gives a chance for the muscles to catch up with 
the amount of ketones they are burning and, as they burn 
chem, base is liberated in the process, But insulin alone will 
not correct severe acidosis and dehydration. Body fluids must 
be replaced and, with the fluid, base must also be administered. 
The body has lost a great deal of the sodium normally com- 
bined with carbonate'' and much of the sodium existing in the 
form of salt. The fluid of choice is normal saline. 

For manv vears there has been much discussion as to whether 
sodium in the form of sodium bicarbonate should be adminis- 
tered in acidosis. Joslin 4 has always contended that salt alone in 
the form of the normal saline best corrects the dehydration of 
acidosis. As has been pointed out previously, sodium chloride is 
the main electrolyte lost to the body. As a matter of fact, if 
sodium chloride is administered its sodium can he used to com- 
bine with the carbonic acid constantly produced by the body, 
to form sodium bicarbonate. Chloride is just as essential as base 
and can be made available only from exogenous sources. Further- 
more, the excess of chloride which results from the dissociation 
of salt can be excreted bv the kidney without loss of base in the 
form of ammonium chloride. Finally, as is well known, sodium 
chloride is the base of extracellular water and this is the fluid 
that is lost in dehydration. 

However, when diabetic acidosis has existed for a long- time, 
there will be such a great loss of sodium from the bodv that even 
with the correction of the diabetic state and in the presence of 
a normal blood sugar there may exist such a depletion of sodium 
that che plasma bicarbonate remains low. In this situation, sodium 
m the form of bicarbonate or better yet in the form of sodium 
lactate can be administered to bring the level of the sodium bi- 
carbonate of the plasma quickly back to normal. 


CLINICAL PATHOGENESIS OF DIABETIC ACIDOSIS 
Excessive Carbohydrate Intake and Omission of Insulin - 
Uf the last 145 patients with diabetic coma seen bv joslin 
one half were m coma because of excessive carbohydrate in- 
take and omission of insulin. If the diabetic patient has been 
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the electrolyte concentration and to preserve this concentration 
water is lost and excreted by the kidneys. By this mechanism the 
concentration of electrolytes is preserved but dehydration re- 
sults. Therefore it is an axiom that acidosis always means de- 
hydration and the two conditions go hand in hand. 

The base of extracellular water is sodium in the form of 
sodium chloride. As this sodium is lost to combat acidosis, the 
chlorine liberated migrates to the interior of the cells of the body 
where it is buffered or neutralized by the proteins of the cells. 
In time it is eliminated in the urine combined with ammonia, a 
mechanism which saves sodium to the body. 

Another route by which chloride is lost during acidosis of 
diabetes is through vomiting , further increasing dehydration. 

Still another factor promoting dehydration is the extreme 
hyperglycemia and the large amounts of sugar to be eliminated 
by the kidney. The kidney can concentrate sugar to about 5 per 
cent and to eliminate 100 gm. of it 2000 cc. of urine would be 
necessary. 

The sum of all these factors in diabetic acidosis is the develop- 
ment of extreme dehydration of tissues and blood concentration. 
One can understand why a state of shock is seen so often in 
severe diabetic acidosis, for dehydration is an important cause of 
shock. 

The Effects of Acidosis on the Kidney .— When one examines 
microscopically the kidneys of patients dying of diabetic acidosis 
it is noted that there is very marked cloudy swelling of the renal 
epithelium. As acidosis progresses the kidney suffers from de- 
hydration to such an extent that it begins to show a failure in its 
ability* to excrete sugar and the acetone bodies as well as the 
normal constituents of the urine. The author and others have 
shown that there are cases of diabetic acidosis which show very 
little sugar in the urine and also very little of the acetone bodies, 
although the blood may show extreme degrees of hyperglycemia 
and concentration of the acetone bodies. The failure of the kid- 
nev is shown by the rise in the nonprotein nitrogen of the blood 
and this is an extremelv grave sign, for the failure of the kidney 
means the failure of the most important organ of the body in the 
effort to combat acidosis. 

The Correction of Acidosis and Dehydration.— Large doses 
of insulin will reverse the process of excessive fat metabolism 
and substitute carbohydrate metabolism. This immediately de- 
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sarv to sive larger amounts of insulin to counterbalance this 
effect and maintain glycogen formation in the liver. 

Since the diabetic may be expected to live out almost a 
normal expectancy of life, he may have any form of infection 
that normal individuals experience. There are, however, cer- 
tain infections that axe peculiarly apt to occur in diabetics. 
These are staphylococcus Infections of die skin, either car- 
buncles on cellulitis; infectious gangrene of the lower extremi- 
ties and infecdons of the urinary tract. All of these occur 
most frequently in patients who have uncontrolled glycosuria. 
In a series of iOO diabetics followed by myself for ten years 
or more, it was very evident that infections occurred much 
more frequendy in those who had uncontrolled diabetes than 
in those who were sugar-free. 

Other Precipitating Factors— Other conditions which may 
precipitate diabetic acidosis can be briefly mentioned. The 
vascular accidents that are so common in diabetics may be an 
important factor in this respect. Vascular accidents of the 
brain do not commonly rapidly precipitate acidosis but coro- 
nary infarction may do so, particularly if it is associated with 
impairment of the circulation. Anoxemia from this cause may 
produce rapid mobilization of glycogen from the liver and 


the decrease in circulation of blood through the pancreas can 
easily reduce the amount of endogenous insulin that the islet 
cells can produce. Vomiting and diarrhea, from any cause, 
may produce serious dehydration on their own account and 
augment the dehydration of diabetic acidosis. Cholecystitis, 
particularly when associated with toxic manifestations, is a 
common cause for the exacerbation of the diabetic state. In 
the summer months when the temperature is extremely hwh 
the loss of salt through reseat must be carefully controlledln 
all diabetics. Finally, in the goiter belt hyperthyroidism is not 
anuncommon cause for the precipitation of diabetic acidosis. 
Wilder’ finds that 5 per cent of the cases of severe diabetic 
acidosis at the Mayo Clinic are due to a hyperthyroidism, and 
our experience in St. Louis coincides with this statement. 

Sum, nary. -The pathogenesis of diabetic acidosis is based 
on an uncontrolled diabetes particularly where insulin has 
been discontinued. In addition, if there is a toxic infection, 
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carefully instructed as to the dangers of going on carbo- 
hydrate sprees and if he is told emphatically that he must not 
give up ins ulin without consulting his physician, most severe 
cases of diabetic acidosis will not occur. The truth of this 
statement is evidenced by the fact that diabetic acidosis is ex- 
tremely rare in physicians. Ignoring the diet and stopping the 
use of ins ulin as a cause of diabetic acidosis is preventable 
and when the diabetic is consistently under the care of a 
physician, uncomplicated diabetic acidosis should never occur. 
There is a curious belief on the part of diabetics that when 
it is impossible to take food, insulin should be omitted. Ijsu- 
ally the omission of food is due to nausea or vomiting and 
the conditions that cause such a state are associated with a 
greater need for insulin. Occasionally it is the physician him- 
self who has advised the patient to stop taking insulin without 
having checked the urine for sugar! 

Infections— Infections are the next most frequently ob- 
served cause for precipitating the state of acidosis in diabetics. 
If the diabetes is uncontrolled this occurs with greater rapi 
ity than when the diabetes is well controlled. The infection 
that precipitates acidosis is usually severe enough to cau~e 

fever and toxic manifestations. 

What is the mechanism by which infections bring about 
acidosis? In the first place there is an increase in total metabo - 
ism when the body is invaded by infectious agents. This mean, 
an increase in the breakdown of foodstuffs and a need or in 
creased insulin production. Failure of insulin pro uction 
means increased ketone production. In the second p ace, doses 
of insulin which control the patient in his normal state a 
not at all sufficient to control the diabetes in the presence o 
toxic infection. It is a common observation that insulin dosag 
must be tripled and sometimes quadrupled in the presence 
infection. The cause for this need of an increase in the 
amount of administered insulin may be due to s“PP 
of insulin, produced by the patient’s own islet ccilT^ 
more it is possible that the infectious toxins so affect the 
metabolic processes within the cell that the efficiency of m- 
S is vew much decreased. Finally, we know that the toxins 
S3 deplete lifer glycogen end therefore ,r « neces- 
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and 40 per cent were fully conscious. It is therefore essential 
to emphasize that even in the presence of severe diabetic acid - 
osis the patient may be quite conscious and alert. Josirn uses 
the term “coma” to mean those cases in whom the carbon 
dioxide content of the blood plasma is below 20 volumes per 
cent regardless of the patient's state. 

The severin' of the acidosis is evident when the blood 
pressure falls to extremelv low levels, and the pulse becomes 
vert' rapid. It is essential to carefully record and watch the 
blood pressure at frequent intervals in all patients in diabetic 
acidosis. 

Prognostic Criteria.— -The seriousness of any case exhibiting 
acidosis can be estimated from ax criteria.The prognosis of 
acidosis is progressively worse with (1) the length of time the 
patient has been in acidosis as evidence by the history, (2) 
the decree of stupor. (3) the lowering of the blood pressure 
to critical levels, (4) the older age of the patient, (5) the 
heightened nonprotein nitrogen of the blood and (6) the 
seriousness of the complications that may be present. A pa- 
dent deeply in stupor with low blood pressure, heightened 
nonprorein nitrogen and serious complications exhibits the 
features of impending disaster and in such cases, even with 
the best of treatment, one out of three die. Since it is a fact 
that the longer the parient is in acidosis the poorer the prog- 
nosis for uldmate recoven', it behooves the physician to work 
rapidly, be in constant attendance at the bedside and set him- 
self a time limit of not more than tussive horns to bring his 
padent out of acidosis. 


MANAGEMENT 

The management of a case of diabetic acidosis can be sim- 
ply rold by following a case as it is first seen at the patient's 
home and later treated at the hospital. When impendino- or 
established acidosis is recognized in the home, immediate hos- 
pitalization is clearly indicated. First, however, insulin is 
given in a do* of 50 to 100 units. (Even- phrsician should 
earn mmlm habitually.) If the patient is'dnW with signs 

13ft adv “ ced £C i d0 ^ 100 ™ is the berier amo^r 
especially is this true if typical air hunger is present. If the 
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in the presence of nausea and vomiting we have all of the 
conditions necessary to precipitate acidosis. Emphasis should 
be given to the fact that acidosis in diabetes can develop with 
extreme rapidity. We have seen diabetics sugar-free in the 
afternoon or evening and show well developed acidosis when 
seen the next morning. 

CLINICAL ASPECTS OF DIABETIC ACIDOSIS 

It is hardly necessary to emphasize the need for the early 
recognition of diabetic acidosis. There is only one way to ac- 
complish this and that is to test the urine for acetone bodies 
whenever there is a large amount of sugar in the urine. In our 
opinion the best method is the ferric chloride test. It must be 
remembered that this test is given by salicylates but, when the 
urine is boiled after adding the ferric chloride reagent, in 
the presence of the acetone bodies the color will fade and an 
odor of acetone is noted. When, however, the color is due 
to salicylates, boiling intensifies the color and there is no odor 
of acetone. The treatment of mild acidosis is easily accom- 
plished by returning the patient to his diet and for a period of 
time increasing the doses of insulin. 

When acidosis is definitely established the dry, cool skin 
is noticed by the observer and especially the very dry tongue. 
The history of diuresis is obtained as is the recent rapid losses 
in weight. There may be noted also a slight but definite in- 
crease in the depth of respiration. Those who have adept 
noses may be able to note the odor of acetone on the breath. 

With the development of severe acidosis the air-hunger 
type of breathing first noted by Kussmaul is very striking. 
The patient complains bitterly of abdominal pains and it is 
often surprising to note that this feature of diabetic acidosis 
is often mistaken as evidence of a surgical condition. Often, 
however, the pain is not in the abdomen but is referred to an) 
part of the body. Vomiting is frequent and adds to the de- 
hydration from which the patient is already' suffering. 

Diabetic acidosis is usually called “diabetic coma but this 
is a misnomer. In 452 cases of diabetic “coma” that Joslin sum- 
marizes, 18 per cent of the patients were totally 7 unconscious 
or in true coma, 40 per cent were drowsy' or semiconscious, 
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cipitated it In the latter case the physician must not only 
treat the acidosis but the complicating condition as vreli. 


Insulin Dosage 

It is my conviction that the slow-acting forms of msulin 
such as protamine zinc insulin are not desirable in diabetic 
acidosis: however, both Wilder and others recommend their 
use. To me it seems important to use the fastest-acting msulin 
available. Subcutaneous injection is the method of choice un- 
less the circulation, as evidenced by a very low blood pressure, 
is so poor that intravenous administration is indicated. I 
have alreadv suggested an initial dose of 100 units of regu- 
lar ins ulin. T his large dose is indicated, in my opinion, in 
order to promote the most rapid possible deliver}* of the pa- 
tient from his acidotic state. Joslin and others suggest smaller 
hourlv doses of insulin. To this I would agree provided the 
insulin is administered at a constant rate, that is, in doses of 


the same size at hourly intervals. The physician can then 
judge, when later data are available, how the rate of insulin 
administration should be changed- If doses varying in size 
are administered, it is difficult to gauge the need for change 
in the dosage as evidenced by the change in urinary and the 
blood sugar levels. 


If blood sugar determinations can be made at any time of 
day or nigbi (as should be the case in any grade A hospital) 
the physician may wait two and a half or three hours after 
the large initial dose to get the second blood sugar determina- 
tion. and thus be able to gauge the size of the second dose 
of insulin from the effects of the first. The initial blood sugar 
level in diabetic acidosis is usually in the neighborhood of 500 
mg. or more per 100 cc. If at the end of two and a half hours 
this level has not been lowered by the first 100 units of in- 
sulin. then it is evident that another 100 units are clearly 
indicated. On the other hand, if the blood sugar level has 
fallen, say, from 500 to 350 mg. per 100 cc. then the second 

u u, !I f ulm ma >' be from 50 t0 60 units. In the event that 
the blood sugar has actually risen then the second dose of 
insuhn should be greater than the first. After the administra- 
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patient must go a considerable distance involving several hour, 
of travel, it is essential to administer normal saline intra- 
venously before he is sent on his journey, in quantities of 
1000 or 1500 cc. 

It is important that the patient be kept warm during trans- 
portation to the hospital, which should have notice of his 
coming so that saline, insulin, nurses and interns will be ready 
on his arrival. At the hospital the urine and blood should be 
examined immediately for sugar and the blood for its carbon 
dioxide content. The urine should also be tested for acetone 
bodies and examined for bacteria or white blood cells in the 
sediment. If the initial insulin dose was not given previously 
then it should be administered immediately, without waiting 
for the report of the blood sugar value. The injection of intra- 
venous saline and subcutaneous saline should be started with- 
out delay. . . 

With these initial procedures under way, the physician can 
turn to the patient and his relatives for further information re- 
garding the mode of onset of the acidosis. It is important to 
find out how long the patient has had diabetes, what hate 
been the late events in the course of this disease, hov r long c 
has been passing large amounts of urine, whether he has ha 
fever, been vomiting, or had diarrhea. An effort is made to 
determine the length of time the patient has been in acidosis 
by ascertaining the duration of the typical air-hunger breath- 
ing and the extreme thirst, for what period he has appeared to 
be°rapidly losing weight, and how' long he has complame o 
pain. If these symptoms, particularly those of severe aa 0 ’ 
have been present for twenty-four or more hours, the pi i - 
ician may be sure he is dealing with a severe case o ia 


acidosis. . . , ■ _ : n 

Next in order is a careful physical examination keeping m 
mind the search for infection, evidences of vascular a cadent, 
coronary infarction, cholecystitis, enteritis. appendicitis 

pyelitis and hyperthyroidism, any of which nm prcc p . 

P5 . . , -.c .j , rhsr the phvsician classii\ 

diabetic acidosis. It is well, perhaps, tha P - ne(T ] cctcc j 

the acidosis as to etiology. Is it due prm ^ 

diabetes or is it secondary to complication. P 
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cases of diabetic coma. The average insulin dosage in the first 
twenty-four hours of treatment has varied from laO to Li 0 
units m these years, and the average for all the years is -Oi 

units. . , 

The condition of the patient during treatment is ol ver> 
great importance. For instance, a decrease in the intensity oi 
the Kussmaui breathing or the return of consciousness or in- 
creased mental acuteness is favorable, but if drowsiness and 
mental stupor persist after the patient is sugar-free or almost 
sugar-free the physician should always consider the possibility- 
thac the mental condition of the patient is due to some other 
cause than diabetic acidosis. He should look for evidences of 
cerebral hemorrhage, meningitis, septicemia, uremia, or ex- 
tensive liver disease. 

The insulin dosage after the control of the blood sugar will 
depend upon the amount of food the patient receives and the 
severity of diabetes. The amount of insulin that has been re- 
quired to bring the patient out of the acidosis will be a rough 
index of the severity of the diabetes. As soon as he can take 
it without nausea or vomiting, the patient should receive 150 
to 200 gm. of carbohydrate each twenty-four hours. With 
this amount of food, the physician can safely administer at 
least one half of the amount of insulin that was required to 
control the diabetic acidosis. 


Ruids 

Saline Solution.— The loss of fluids in diabetic acidosis can 
be estimated at from 3000 to 5000 cc. Hartmann finds that 
diabetic acidosis in children requires 100 cc. of fluid for each 
kilogram of body weight. We have already recommended the 
immediate injection of 1000 cc. of normal saline solution in- 
travenously and at the same time the starting of subcutane- 
ous mjection of normal saline solution. As long as there is 
rapid absorption of the subcutaneous fluid we ''believe that 
continuous administration should be continued. When the 
absorpnon becomes slower it can be stopped, provided 1500 
to ^000 cc. have been administered. Ringer's solution mav be 
us.d m place of siline solution if it is quickly available. * 
lUme Solutions.- The arguments for the use of saline 
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tion of the second insulin, dose, another wait of two to three 
hours and a third blood sugar determination will indicate the 
size of the third dose of insulin. In rare instances 200 or 300 
units of insulin have been found to have no effect on the 
blood sugar level. In this event the physician should not hesi- 
tate to double and treble the maximum doses of insulin, for 
there are cases cited in the literature which have required as 
much as 2000 units of insulin in the first twenty-four hours 
of treatment. 

If blood sugar determinations are not available the physician 
must depend on the amount of sugar in the urine, the in- 
tensity of the ferric chloride reaction and the clinical con- 
dition of the patient. Although the use of a retention catheter 
is usually not indicated and is perhaps contraindicated when 
blood sugar determinations are available, in the situation 
where one must depend on the amount of sugar in the urine 
such use is imperative. With the retention catheter in place, 
the urine can be tested for sugar even* hour. In the event 
that a quantitative determination of the sugar in the unne is 
not available, one can use as an index of the sugar content the 
number of drops of urine that will completely reduce 5 cc. 
of Benedict’s qualitative reagent. When one or two drops of 
the urine completely reduce 5 cc. of Benedict’s reagent, it is 
evident that the urine contains large amounts of sugar. The in- 
tensity of the ferric chloride reaction is very* helpful and one 
is encouraged when the amount of color steadily diminishes, 
but one should remember that it is entirely possible for the 
level of the sugar in the urine to decrease steadily while the 
acetone bodies of the urine remain unchanged. As long as a 
few drops of urine reduce 5 cc. of Benedict's solution com- 
pletely, the physician may continue rn use large doses of 
insulin. 

In these instances in which the size of the insulin dose must 
be determined solely by studies of the urine, the insulin 
should be given at hourly intervals, and in quantities of 25 to 
50 units. Just as soon as there is evidence that the amount of 
sugar in the urine is decreasing, the dose of insulin should be 

ha Fro d m 1923 to the first of January*, 1940, Joslin treated 463 
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the glucose. The experience of the author is that in the usual 
acidosis at least 1 unit of insulin should be given for each 
gram of sugar given intravenously, and in severe acidosis 
units for each gram of glucose. The insulin may be given 
subcutaneously a half hour “before the glucose is begun or, if 
one prefers, it mav be added directly to the glucose solution. 

I recall a case of intestinal obstruction in a diabetic who was 
maintained on twice daily injections of 1000 c c. of 5 per 
cent glucose in saline for a period of seven days. During this 
rime there were only traces of sugar in the mine. 

COMPLICATIONS 

Lute Blood Pressure .— Hypotension calls for the administra- 
tion of 10 per cent glucose solution, or better yet trans- 
fusions of whole blood. The author has very little faith in 
drugs in this condition; however, 1 cc. of a 1:1000 adrenalin 
solution may be added to the 10 per cent glucose solution. 
One ampule of coramine alternating with 7 V; grains of caf- 
feine sodium benzoate even* nvo to four hours may be tried. 

Failure of the Kidneys.— li the nonprotein nitrogen of the 
blood is elevated to the neighborhood of 100 mg. per 100 cc., 
intravenous and subcutaneous fluid should be continued until 
the level of the nonprotein nitrogen begins to fall. If anuria 
occurs. 100 cc. or more of 10 per cent salt solution mar be 
tried, especially if the blood chlorides are low. 

Dilatation of the Stomach .— In our experience, the vomiting 
of diabetic acidosis stops as soon as intravenous and sub- 
cutaneous fluids have been begun. "We do not institute gastric 
lavage as a routine. In the event of continuous vomiting of 
considerable quantities of fluid, the danger of aspiration pneu- 
monia clearly indicates the necessirv for gastric lavage.The 
stomach may be washed with saline or. as Wilder suggests, 
with 5 per cent sodium bicarbonate solution. 


SUMMARY 

m J5 e /r inc iP les r of . treatment of diabetic acidosis as recom- 
mended in this dime are: 

1. The fearless use of large doses of insulin. 
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rather than sodium bicarbonate solutions have already been 
emphasized. Those of us who gave massive doses of bicarbon- 
ate in the days before insulin was available, know that it is 
useless by itself in the treatment of diabetic acidosis. Re- 
peated reference has also been made to the fact that those pa- 
tients with diabetic acidosis who have been in acidosis for 
long periods of time may show a failure in the rise of the 
plasma bicarbonate level even when the diabetic condition 
is fully under control. In this event the administration of 
alkali is fully justified. The best form for its administration 
is Hartmann's -fortified lactate Ringed s solution. This is pre- 
pared by adding 60 cc. of a one-sixth molar solution of sodium 
lactate to 40 cc. of Ringer’s solution, and 500 to 1000 cc. is 
injected intravenously. Hartmann prefers to ad minis ter, with- 
out the use of saline, 100 cc. of this solution per kilogram 
of body weight at the onset of treatment. 

If sodium bicarbonate solution is the only one available, 
then a 5 per cent solution to the amount of 500 cc. may be 
administered. This is prepared by adding to 1000 cc. of 
doubly distilled water 50 gm. of chemically pure sodium bi- 
carbonate. The water should be first sterilized by boiling and 
then cooled to at least 70° C. The solution cannot be boiled. 

The Use of Glucose Solution —In the author’s opinion 
there are two conditions that may arise during diabetic acid- 
osis in which glucose should be given intravenously. (1 ) After 
the blood sugar has been satisfactorily controlled and the 
sodium bicarbonate of the blood plasma is above 40 volumes 
per cent, if the patient is still nauseated it may be necessary 
to administer glucose intravenously instead of giving food 
by mouth. Such a situation may arise in an infection of the 
^astro-intestinal tract; e. g., acute cholecystitis. In fact, any 
condition which prevents the patient from taking food after 
acidosis is fully controlled, is a clear indication for the use of 
5 per cent slucose in saline intravenously. (2) If the systolic 
blood pressure is rapidly falling, especially below 3 00 mm. of 
mercury, the circulation may be sustained at least for a period 
of time by the injection of a 10 per cent solution of glucose. 
pendin' 5- the typing of donors for blood transfusion. The ques- 
tion then arises as to how much insulin is needed to cover 
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ADDISON’S DISEASE: DIAGNOSIS AND 
TREATMENT* 
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The striking features of the clinical syndrome, of chronic 
adrenal insufficiency have naturally directed considerable at- 
tention toward this comparatively rare malady. Medical in- 
terest in the disease is not in proportion to its importance as 
a cause of ffi Vi hling or fatal illness in the general population, 
but is much greater, because of the secrets gradually being 
yielded by the stud}' of that mystifying glandular organ, the 
adrenal cortex. 

Incidence.— Sir William Osier is said to have observed only 
seventeen cases in the United States. Up until four years ago, 
among 150.000 admissions to Barnes Hospital, thirty-sir pa- 
tients were diagnosed as having Addison s disease, and nine 
others, apparently less typical, were classed as suffering from 
adrenal insufficiency. As often happens, an awakened interest 
in a particular problem has led to an apparent great increase 
in the local incidence. During the past four rears in the 
Metabolism Division of Barnes Hospital and in the "Washing- 
ton University Endocrine Clinic we have personally studied 
and treated twenty cases of chrome adrenal insufficiency. Of 
these, thirteen patients have shown rather classical symptoms, 
six are apparently early cases who have not yet developed a 
complete clinical picture, and one followed operation upon 
the pituitary gland for acromegalic gigantism. Three of the 
patients have died, and in each the diagnosis was confirmed at 
autopsv. 
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2. A time limit of six to twelve hours for the control of 
acidosis and dehydration. 

3. The use of intravenous glucose only after the control of 
hyperglycemia, when carbohydrate cannot be taken by the 
mouth, or in the event of a failing circulation. 

4. The use of sodium lactate when a low level of sodium 
bicarbonate in die plasma persists following the control of 
hyperglycemia. 
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metastases to both adrenals from carcinoma or sarcoma is 
rare. Other rare causes include hemorrhage, thrombosis, em- 
bolism, gumroata and amyloid degeneration. 

The age at onset is usually between thirty fifty. Men 
are more frequently affected than w omen. 


pathological physiology 


As the result of the diminution in functional adrenal cortex 
tissue, the endocrine secretion of its cells is so decreased that 
serious disturbance is evident in a number of the bod\ s metabolic 
processes. Complete absence of adrenal cortical secretion results 
in death. Partial insufficiency may for some time be compatible 
with life but certain serious functional disturbances occur. These 
are concerned with: 

1. Membrane permeability and electrolyte metabolism. 

2. The activity of tissues with specialized functions, such as 
the kidney, the liver, muscle, and the gastro-intestinal tract. 

3. The "activation of enzymes. 

Present evidence indicates that probably all of the manifesta- 
tions of Addison’s disease can be explained by derangement from 
the normal in these three categories. It seems likely that the dis- 
turbance in membrane permeability, fluid distribution and water 
balance is primary. Recent investigations have shown that there 
is not a single hormone secreted by the adrenal cortex, but that 
there are a number of active endocrine principles furnished by 
this gland. These principles seem to have various functions, some 
understanding of which is necessary for a conception of die 
pathological physiology of adrenal deficiency and its therapy. 

Crude adrenal cortex extract can be fractionated into three 
parts, according to Kendall. 1 These are: 

1. Those compounds more soluble in benzene than in water. 
In the benzene are found corticosterone and dehvdrocorticos- 
terone, compound H, desoxycorticosterone, progesterone and 
other compounds. 

2. In the aqueous solution: certain steroid derivatives contain- 
ing five atoms of oxygen (compounds C, D, E. F, G and others). 
W ^ ^ be remoTed throu g h crystallization from chloro- 


>. A fraction obtained which is soluble in both chloroform 

lrr. bUt h c n °* - ie5ded cr 3" 5taHine material. This is 
called the amorphous fraction, 

temW rmneMIky .- men insaScient adrenal corns 
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Definition. — It would be difficult indeed to improve upon 
the description of the clinical characters of the disease as given 
by Thomas Addison in his paper “On the Constitutional and 
Local Effects of Disease of the Suprarenal Capsules,” pub- 
lished in 1855. The following paragraph, taken direcdy from 
this paper, is so accurate and complete that it is given as the 
definition of the disease by a widely used textbook of medi- 
cine. 

“The leading and characteristic features of the morbid state 
to which I would direct attention are anemia, general languor 
and debility, remarkable feebleness of the heart’s actio n, irri- 
tability of die stomach, and a peculiar change of color in the 
skin, occurring in connection with a diseased condition of the 
‘suprarenal capsules’.” 

And later he says . . . we discover a most remarkable, 
and so far as I know, characteristic discoloration taking place 
in the skin, .... this pervades the whole surface of the body, 
but is commonly most strongly manifested on the face, neck, 
superior extremities, penis and scrotum, and in the flexures 
of the axillae and around the navel. It may be said to present 
a dingy or smoky appearance, or various tints or shades of 
deep amber or chestnut brown.” 

PATHOGENESIS AND ETIOLOGY 

It is generally stated that, in more than 80 per cent of cases, 
tuberculosis of the adrenal glands is present, with destruction, 
caseation, and sometimes calcification and fibrosis. Collected 
statistics on newer groups of cases seem to indicate that, noth 
die decreased incidence of tuberculosis of the lungs and other 
organs, adrenal tuberculosis is also less common. Simple 
atrophy and fibrosis account for approximately half of some 
reported series. 

In certain instances the adrenal tuberculosis is the only 
discoverable tuberculous lesion. More often it occurs in as- 
sociation with pulmonary tuberculosis, or involvement of the 
genito-urinaiy tract, lymph nodes, or bones. Among coinci- 
dental osseous lesions, tuberculosis of the vertebrae is most 

common. . 

Destruction by tumor tissue such as may occur following 
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All of these physiological disturbances result in a 
seen in severe adrenal cortical failure consuming of decreas d 
blood volume, dehydration, tow blood pressure and signs of 
shock, lowered blood sodium, chloride and sugar, and elevation 
of blood potassium, blood urea and nonprotein nitrogen. 


SYMPTOMS AND SIGNS 


The clinical coarse is variable, but in most cases can be 
divided into three parts: 

1. The early stage, lasting for months or years, character- 
ized by asthenia, fatigue, weight loss, anorexia and intermit- 
tent ^astro-intestinal disturbances, such as nausea, vomiting 
and diarrhea. Pigmentation may be present for years before 
the asthenic symptoms become pronounced, or conversely, 
the change in skin color may be late. 

1. The fully developed, clinically unmistakable picture of 
skin pigmentation, asthenia, gastrointestinal irritability and 
low blood pressure. The color of the skin is brownish, brown- 
ish-gray or beige and occasionally is almost black. The lips, 
tongue and buccal mucosa may show patchy brown areas, 
and the nipples and areolae become quite dark. The pigmen- 
tation results from an increase in the skin content of melanin. 


and is darkest where the skin is exposed to sunlight. It is in- 
creased in areas of pressure from clothing, in folds such as 
the axillae and groin, and about scars. Very dark brown or 
jet-black freckles appear. Frequently the distribution of the 
pigment is patchy and there may be areas of depigmenrarion. 
A feature not emphasized in previous descriptions of cases, 
bar striking in our series is that the hair in many patients 
is prematurely gray or white. In the second stage fatigue on 
exertion is apt to be so extreme that normal activity is no 
longer possible. Anorexia may become extreme and there is 
progressive weight loss. Males lose potency and women become 
amenorrheic Abdominal pain with or without constipation or 
diarrhea is frequent, and acute abdominal states such as ap- 
pendicitis may be simulated. Headache, liffht-headedness or 
dizziness, backache, sensitivity to cold and dyspnea are com- 
mon. Psychic disturbance is frequent and may consist only 
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hormone is available, membrane permeability is increased. As 
Hat unan- and others have shown, there is more water taken up 
by muscle from hypotonic solutions, and more water leaves the 
muscle in hypertonic solutions than in normal animals. Water is 
absorbed by the cells from interstitial fluid more rapidly than 
normal. The blood capillary walls allow more fluid to pass 
through, the blood volume falls, and the blood pressure decreases 
for this and other reasons. The kidney tubules fail to absorb 
sodium and chloride ions, but permit increased absorption of 
potassium. The body loses sodium, chloride and water, there is 
a fall of these electrolytes in the blood, and hemoconcentration 
occurs. Desoxycortieostcrone and the amorphous fraction of the 
adrenal cortex have the greatest effect upon the distribution and 
excretion of inorganic ions. These compounds are a necessary 
part of the highly efficient mechanism concerned with the trans- 
fer of inorganic ions between tissues and fluids and from the 
blood to the urine. 

Tissue Function.— Carbohydrate absorption is reduced in 
adrenal insufficiency (probably because of intestinal tissue de- 
rangement), and the ability- to form carbohydrates from noncar- 
bohydrate sources is diminished or abolished. The glycogen 
content of the liver of fasting rats is depressed almost to zero after 
adrenalectomv. The administration of an unfractionated extract 
of the adrenal cortex causes prompt deposition of glycogen in 
the liver. Compound E has the most marked effect upon the car- 
bohydrate metabolism, while corticosterone and 1 1 -dehydrocor- 
ticosterone have closely similar action. These compounds are 
similar chemicallv in that thev all have an atom of oxygen on 
carbon 11. The amorphous fraction and desoxycorticosterone do 
not affect the deposition of glycogen in the fiver, and have but 
slisrht effect upon slvconeogenesis. 

'Enzyme Activation.— The administration of corticosterone and 
related compounds is followed bv deposition of glycogen in the 
liver. This result involves the activation of enzymes by cortical 
hormones. Conversion of protein to dextrose and the formation 
of ketone bodies in the liver are examples of enzyme action in- 
fluenced bv corticosterone. The deaminization of amino acids by 
kidney tissue is impaired in adrenal insufficiency. Enzyme ac- 
tivity is increased bv savins’ adrenal extracts or desoxy corticos- 
terone and this function of the kidney may thus be returned to 
normal. The brownish pigmentation of the skin may be the re- 
sult of disturbed enzyme action. 
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menc is started at once. He is covered with blankets to pre- 
serve body heat. Physiological saline solution is given intra- 
venously with 10 per cent glucose. To this is added itom 20 
to 40 cc. of the most potent adrenal cortex extract available. 
Care most be taken not to give the intravenous fluids too 
rapidly. During the first twenty-four hours from 4 to 6 
liters of 10 per cent glucose in saline solution -are given intra- 
venously, and from 40 to 100 cc. of adrenal cortex extract 
is administered intramuscularly or intravenously. TV hen the 
crisis is not too profound, consciousness is regained within a 
few hours after therapy is instituted, and the patient may feel 
remarkably well within twenty-four hours, and may be able 


to take food and water. 

Great caution is necessary at this stage. The patient must 
be kept flat in bed and treatment must be continued, since 
relapse is apt to occur. The intravenous salt, water and glu- 
cose, as well as the hormone injections, are slowly decreased 
in amount and frequency, not suddenly withdrawn. The daily 
amount of physiological saline is reduced successively to 4, 

3 and 2 liters, and may then be omitted, as the patient is able 
to begin taking added salt by mouth in amounts of from three 
to six l-gram enteric-coated tablets per day. Intravenous glu- 
cose may be omitted when the patient is able to take adequate 
amounts of carbohydrate foods. The adrenal cortex extract* 
is reduced gradually as improvement occurs. Maintenance 
therapy may be continued with from 2 to 10 cc. of the extract 
daily. It is necessary to choose the extract carefully, since some 
of the available extracts are of relatively low potency, and the 
most potent preparation posable is desired. 

As the patient recovers from the crisis, it may be advisable 
to begin the administration of from 10 to 40 mg. of desoxy- 
corticosi erone acetate daily. This hormone, the only fraction 
of the adrenal cortex complex made synthetically, and avail- 
able for therapeutic purposes, is given intramuscularly in oil. 
it is especially indicated when the blood volume, the blood 
pressure and the serum sodium are low and the potassium 
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of irritability and apprehension, or may be evidenced by de- 
lusions, disorientation or noisy delirium. 

3. The symptoms described in the first two stages may have 
been present for months or years, when suddenly more ex- 
treme prostration occurs, vomiting appears and the patient 
is unable to rise from his bed. He is then said to be in “Ad- 
disonian crisis." He becomes comatose or semicomatose. The 
blood pressure is often unobtainable or the systolic pressure is 
80 mm. or less. The clinical picture of shock is present. The 
cheeks and eyes are sunken, the skin cold, pale and dr)-. The 
heart beat is feeble and rapid and the radial pulse may be im- 
perceptible. The temperature is variable, sometimes subnor- 
mal, sometimes very high, particularly if the patient is in ex- 
tremis. Acetone may be detected on the breath, and the 
tongue is dr)*. The crisis may be precipitated by an upper 
respirator)'’ infection, overexertion, surgical procedure, pur- 
gation, salt deprivation or excessive potassium intake. 

TREATMENT OF ACUTE ADRENAL INSUFFICIENCY 

No medical condition is more serious or urgent than acute 
adrenal failure. The clinical picture will usually make the 
diagnosis clear. Time will not permit waiting for laboratory 
reports before starting treatment. It is advisable to withdraw 
blood enough for chemical studies when the first venipunc- 
ture is done for the purpose of giving saline and glucose solu- 
tion. In many cases no striking blood chemical alterations are 
found, even in crises. The following table will, however, in- 
dicate the type of change which may occur: 


Sodium 

Chloride (NaCl) 

Potassium 
Sugar (fasting) 

The patient is put to bed quietly and quickly. He is moved 
about as little as possible and the physical examination R 
limited to the minimum necessary' for diagnosis. He must be 
protected from overzealous friends, family and interns. Trcat- 


Milligrams per 100 cc. of blood 
Normal Addison’s Disease 


315-330 

260 

570-620 

•HO 

16-22 

26 

70-100 

50-60 
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dose of sodium chloride is reduced to 4 gm., it may be neces- 
sary to increase the desoxycoroeosterone to 5 mg. daily. 

The synthetic hormone seems to be less effective in some 
patients than the complete extract, as far as complete relief 
of symptoms is concerned, but desoxycoroeosterone is much 
more effective in maintaining weight and blood pressure. 
Overdosa^e with the synthetic fraction may lead to excessive 
increase in blood volume and may precipitate hypertension 
and congestive heart failure. When the blood pressure ex- 
ceeds 130 systolic or 90 diastolic, when headache occurs, or 
edema, or excessively rapid weight gain, the salt dose, the 
desoxycorticosterone dose, or both should promptly be re- 
duced. Low potassium diets should not be used in conjunc- 
tion with desoxycorricostercne therapy, since an excessive 
fall in blood potassium, with marked muscular weakness and 
prostration may be precipitated. 

Hard sterile pellets of desoxy corticosterone may be im- 
planted subcutaneously 4 and are absorbed slowly over long 
periods of time. A number of our patients have been well con- 
trolled by pellet implantation, with or without added salt in- 
take. The pellets weighed from 50 to 100 mg. each, and were 
absorbed at rates of 0.3 to 0.9 mg. per pellet per day. From 
four to six pellets have proved necessary to keep the blood 
pressure and weight at normal levels when from 0 to 5 gm. of 
sodium chloride are taken in addition to that contained in 
tire food. We have tried various sites in the back for the im- 
plantations, but prefer the posterior axillary line. Six pellets 
or more may be inserted through a single small incision in 
radial fashion. Usually the pellets will last for six to nine 
months, sometimes being slowly and completelv absorbed. 
Occasional!}' fibrosis about them seems to he so 'intense that 
absorption ceases. 

Exertion in a patient with Addison’s disease should be mod- 

e u at mu yS ? ept short fat jg ue or strain. Evert* effort 
shou d be made to aymd infections and even a mild coryza 
should recen-e careful attention. When active tuberculosa is 
pment, the proper treatment of that disease should be < 

y th “Pr ° f 


car- 

in- 
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MAINTENANCE THERAPY 


It is difficult to predict how long the intensive treatment 
of the crisis may be necessary. The nature of the treatment 
is determined by the response of the patient. Frequent blood 
pressure determinations are helpful. When the heart action is 
stronger, the pulse fuller, and the systolic blood pressure rises 
to 100 or over, the patient will usually be able to begin taking 
water, food and salt tablets by mouth. When food, salt and 
water intake by mouth are sufficient, intravenous therapy is 
stopped. Maintenance therapy is arrived at by gradually 
tapering off to it from the crisis treatment, and will vary con- 
siderably from patient to patient. If the patient tolerates large 
doses of salt, perhaps ten 1-gm. tablets daily in addition to 6 or 8 
gm. taken in the food, comparatively small amounts of extract 
or of desoxycorticosterone are necessary. A few patients may 
be maintained on a high salt diet alone. Usually, however, it is 
best to give with the high salt intake a maintenance dose o 
extract or of desoxycorticosterone. If the large salt doses arc 
unpalatable to the patient, part of the sodium may be sup- 
plied as sodium citrate, 5 gm. twice daily in orange juice. 

If a high sodium intake with or without daily extract in- 
jections is employed, a low potassium diet such as t lat su 0 
crested by Wilder 1 is very helpful. Excessive potassium inges- 
tion in such circumstances leads to prompt decompensation 


of the Addison’s disease. , 

Desoxycorticosterone acetate supplies only part ot tne a 
sired attributes of the adrenal cortex secretion, as "C ia' 
discussed under the section on Pathological Physiology. It 
particularly effective in causing retention of salt : and l a 
and in lowering the blood potassium. It has > 

little effect upon the carbohydrate metabolism. Pawn 
treated with desoxycorticosterone may have norm, 
pressures, but „»)■ exhibit hypoglycemia injh 
aer and sweating. The maintenance dose of desox^ corKos 
Krone acetate varies closely and inversely rmh the salt ,n- 
ate From 1 to 10 mg. daily is the usua requirement . IflO 
■ crm. of sodium chloride are taken for ' • f > h ; 

m<r. daily of desoxycorticosterone ma> be ncea 



Xir» Media! Clinics of North America 
Mmch. 1S42. St. Lotas Number 


management of psychoses and alcoholism 
in general practice* 


LELAND B. ALFORD, M.D.f 


THE PSYCHOSES 

The physician accustomed to dealing with affairs of life 
and limb will not readily appreciate the importance of a vague 
and variable symptomatology that rests on no demonstrable 
organic basis.” But reflection upon the prevalence of func- 
tional nervous disorders and on the amount of disability and 
suffering they entail will begin to reveal their standing in 
medicarpractice. Dr. Logan Gendening in “The Human 
Body” tells of remarking to a distinguished colleague that “50 
per "cent of the patients whom 1 saw had no organic disease, 
but were sick because their minds, their souls, their lives were 
warped”; and the other replied, “SO per cent.” (A British 
committee recently stated “something like 30 per cent” “in 
anv group of sick persons.”) A patient to whom Schroeder 
extended sympathy because of a recent acute illness, an- 
swered that she would rather have pneumonia all her life than 
nerves for one hour. Since the bulk of the psychoneurotic 
afflictions will inevitably fall to the lot of the general prac- 
titioner. the importance of his being able to understand and 
deal rationally with them is obvious. 


Diagnosis 


That the making of a correct diagnosis is a necessary pre- 
liminary to successful treatment is indie case of the functional 
nervous afflictions more than a trite remark; it implies an 
obligation to gain a perspective view of an enormous mass of 
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mastageaiext of psychoses axd 

in their own homes and their number is legion. They am still 
decidedly sick persons and when the physician is called 1 to 
see them some questions that will arise in his mind are: What 
is a rational program of treatment for a nervous patient: 
■\Yhat are the principles involved? What are the precautions 

to be taken? . . 

In the attempts to give answers to these questions wluch fol- 
low. the method is adopted of considering the principles be- 
hind measures in common use, instead of describing cut and 
dried procedures themselves. In the home, procedures will 
have to be adapted to many extrinsic circumstances, and the 
necessary flexibility- is best attained by devising on the spot 
measures that will put the desired principles into effect. As the 
writer has learned from experience in clinic and private prac- 
tice, these principles can in some fashion be utilized for al- 
most ever}' patient. 

It is again emphasized that the main bearing of prevailing 
methods of treatment is psychological Bennett states that “this 
group of emotional disorders le. g., the minor psychoses'] can 
be relieved only through adequate psychotherapv.” 

So the practitioner who wishes to deal with the psychi- 
atric disorders will have to make the difficult step of abandon- 
ing his structural viewpoints for the moment and constituting 
himself an amateur psychologist. 

Principles of Treatment 

Experience has shown that the most effective means of 
halting an acute psychotic episode or of breaking the back of 
a chronic, stubborn psychoneuroric state is to pluck the pa- 
tient out of his familiar surroundings and plant him in a hos- 
pital bed for a stay of several weeks. What, then, are the 
principles effectuated bv means of this maneuver 1 Analysis 
shows that they are chiefly (1) rest, mental and physical 'and 
(_) a change from a familiar to an unfamiliar environment 
Re st ~As ]ust stated, the connotation of the term is mental 
as well as physical rest. The archetype of all methods of rest- 
ing the psychoneuroric patient is die old Weir-Mitchell rest 

Ch J eqmred the stnctesT enforcement of all details 
of the procedure; and strictness, if not of all the same details 
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illness not yet clearly defined or understood. As far as pres- 
ent knowledge goes, even though they have been separated 
into types, the psychoses together belong to a generic whole, 
with an essentially similar etiology. 

One type of diagnostic error is to consider the chief com- 
plaint in the “one-symptom neurosis” as a condition in and 
by itself. The terms “gastric neurosis,” “nervous heart,” 
“anorexia nervosa,” “burning tongue” and (usually) “prur- 
itus ani et vulvae” indicate misconceptions, for further inves- 
tigation ■uull reveal numerous, if less conspicuous, symptoms 
that will give the case its true mark. Similarly, such general 
subjects as “headache,” “backache,” “neuritis” and “arthritis” 
should not be studied without weighing the psychological 
element, since these have manifestations in common with neu- 
rotic illness. Whatever forms the symptoms may take— and 
they are innumerable— the underlying mechanism turns out 
to be broadly the same. 

What, then, are the positive findings by which psychiatnc 
illness is to be detected? Here as elsewhere, of course, snap 
diagnosis is risky, but a few lines of inquiry may quickly give 
the correct lead: (1) Ask about feelings of melancholy 
and despair with uncontrollable weeping. (2) Inquire into 
“nervousness,” palpitation, smothering spells at night, nameless 
fears and excitability. (3) Investigate unusual insomnia, loss 
of appetite, feeling of exhaustion and pressure sensations over 
the vertex of the head. (4) Have there been, previously, nerv- 
ous breakdowns? And find out what associates as well as the 
patient have noticed. After the suspicion of a psychosis is 
raised, inquiry on subsequent occasions may reveal the char- 
acteristic disproportion between the richness of the symptom- 
atology and the paucity of organic findings. 


Emergency Aspects 

There are, of course, different degrees of emergency. The 
more severe psychiatric cases call for immediate hospira iza- 
tion; and in this relation it should be stated that for such pa- 
tients every general hospital should have rooms set aside an 
suitablv protected with inconspicuous steel screening. 

The less disturbed patients are the ones who vail e trea 
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affords a marked contrast to the home life-, and so, also,, 
a lesser extent does staying at the home of a friend or going 
to another locality, mere a concession to necessity is made 
and a rest cure is carried out in the home, isolation is sen ed 
by keeping the patient in one room and duplicating the hos- 
pital situation. 

men an attendant or companion is needed, someone not 
of the patient’s family is chosen. This is no reflection on any- 
one’s character. The psychotic patient tends to “lean” on 
those close to him for moral support but he will gain self- 
confidence only by relying on himself. Many a therapeutic 
vacation to Florida or California has been in vain because a 
perfectly 7 excellent spouse went along. The same applies even 
to daily walks, trips to the ball game or theater and other 
minor activities. If advisable, the patient should often go en- 
tirely- alone. 

But eventually- the patient must return to his home life. 
Now isolation means protection from anything that may ex- 
cite or offend him. The physician enters the home for a 
psychological survey- and makes contact with each member 
of the family. Conflicts, clashing personalities, crudities, vul- 
garities, nagging and undue demands are searched for and, if 
found, corrected. Every 7 member of the family 7 is to under- 
stand that the sensitive nature of the patient cannot endure in- 
sults to ideals, pride and self-respect. Even discussions dealing 
with financial and personal worries are avoided in his pres- 
ence. In a somewhat modified form this readjustment of the 
home life to spare the patient becomes a permanent schedule, 
arranged for the purpose of guarding against future trouble. 

Sjtggestion and Analysis. — Popular books for the nervous 
patient are usually- found to consist of finely woven, optimis- 
tic dialectics. This fact, as well as general observation, shows 
how imporant it is that encouragement bv word and act 
should deliberately be contrived to sustain the hopes of the 
patient whose fear and despair are beyond anythino- the well 
person can conceive. ' * " 


When he js m a more objective frame of mind, the patient 
can profitably analyze his own conflicts, complexes and men- 
tal tendencies. He learns that pains and sensations of all sorts 
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is still an essential element of rest cures. The patient is kept 
almost continuously in bed for from three to six weeks. Men- 
tal rest is enforced by denying the patient visitors, reading 
matter, the radio, telephone communication and all but neces- 
sary conversation with attendants. (Naturally, after a week or 
two selected exceptions are introduced.) These exacnng re- 
quirements are necessary, a psychosis being what it is. 

When treatment is carried out in the home, this hospital 
situation is duplicated almost precisely. A room is set aside, 
the patient remains in bed, external sounds are excluded, mea 
are served on a tray, and only those enter who are engage 
in care. Clearly a nurse wall greatly facilitate the designs, 
otherwise a suitably objective member of the family renders 
the necessary attention. A similarly complete seclusion vi 
always be provided whether the patient is to rest for a v ee ', 
a week-end or a few hours. 

The physical rest is necessary because evidently the consn- 
tution of the psychotic lacks its full quota of endurance an 
reserve. This fact must always be kept in mind. Further, the 
presence of a psychosis is almost invariably attended y a 
state of exhaustion that requires some time for its recupera 

tion. r , i 

Isolation.— This principle is of the very essence of psycno 
ocry. It is the force that chiefly gives value to our vacations ana, 
as well, the one that is largely responsible for t ie en 
derived by the nervous patient from hospitals an san • 
Merely breaking off old associations and changing to an 
familiar environment has the effect of destroying un\ 
some trains of thought and emotional reactions an o > 
ing more normal viewpoints to become established. ’ 

“isolation” is used in the sense of separanng the panent 
associations that arc bad for him whether in themseU^ or 
by virtue of habit. In practice it means slightly different th B 

at different stages of the illness. . isolation 

First, when the psychosis is in the acute pha , ‘ ^ 

means separation from all fcnnihar ^^^^ontririne 
work— and finding surroundings in aU rjpec fc 
with the usual ones as possible. This ov fS iral obviously 

because the maximal effect is desired. The hospita 
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doses three or four rimes a day may be indicated for a fe\ 
dal's: and thereafter as necessary for periods of unusual nerv- 
ousness. The chief reliances for sedation, however, will be the 
old favorite, sodium (or triple) bromide (about 15 g^ns, 
three or four times a day) or elixir alurate or elixir iprai (m 
teaspoonful doses three or four times a da.) , either as thej 
come or as, very often, diluted with equal parts of v ater) . 
Elixir nembutal is slightly stronger and will usually have to be 


diluted with water. 

The writer has little faith in the usual tonics and some, such 
as strychnine and thyroid, are positively harmful. The bitter 
stomachics may be helpful in promoting appetite; daily in- 
jections of small amounts of imiYin (say 20 units) have also 
been employed for this purpose. 

The exhaustion so often complained of, however, is a tough 
problem. Ic is probablv more a neurotic sensation than a real 
state. The sedatives, curiously enough, may be of service. 
Benzedrine sulfate (5-mg. doses, three rimes a day) has been 
recommended. It is sometimes very effective but should 
be utilized cautiously as the effects may be undesirable; at 
best ic is probably of service only in occasional and milder 


cases. The writer has had some satisfaction from the proprie- 
tary, aminoids (Arlington Co., a dessertspoonful three times a 
day) said to be a preparation of amino acids. The old remedy, 
sodium caeodylate (7 grains), given into the muscles of the 
hip twice a week for a few weeks may have a favorable result. 

The endocrine and vitamin preparations are still in the con- 
troversial field, although they seem to be widely used by 
practitioners, on assumptions that are not always well defined. 
Psychiatrists still do not manifest in their writings any meat 
enthusiasm fur them, although some speak of the possible value 
of a general tonic effect. For this purpose theelin in oil may 
be given in daily injections of 1 mg. (10.000 units) for a cou- 
ple of weeks and thereafter mice a week for a few weeks 
° a ^. The new stilbestrol (Squibb) is much cheaper but 
should be used with some caution. Among the vitamins, the 

thc ®j ° f the B com pkri specifically thiamine 
h\ drochlonde and nicotinic acid. Thiamine hydrochloride 
can be tried m amounts of 10 to 25 mg. hypoderLcalh three 



406 


LELAXD B. ALFORD 


can have a mental origin and do not indicate, as he is apt to 
believe, a dreadful disease. He comes to realize that conflicts 
between passions and conscience are the lot of mankind. His 
prejudices, phobias, hates and desires are analyzed into their 
component factors of self-defense and emotional over- 
reactions. The value of such analysis is, of course, greatly 
stressed by certain schools of psychiatric thought; and the 
good results of even superficial self-examination undoubtedly 
justifies its employment. The physician therefore should spare 
the time for numerous confidential interviews with the patient 
extending often over a period of months. 

In reviewing the foregoing outline, the program of treat- 
ment is found to run through the stages of (I) stringent 
measures to halt the psychosis, (2) convalescent measures, 
bridging the return to normal activities and (3) a regulated 
life, to take account of the patient’s mental and physical limi- 
tations. Measures for carrying out these various purposes 
include such expedients as a rest cure in the home, resting at 
the home of a friend (or even boarding out, for the isola- 
tion), vacations to the country or in another climate, hunting 
and fishing expeditions of various lengths from days to weeks, 
various degrees of isolation in the home and a schedule of 
daily life. (Occupational therapy, consisting of handicrafts 
and including carpentry and gardening, is an unexcelled diver- 
sion for convalescence and a hobby for the future.) The 
measures will have to be fitted to the illness, the financial cir- 
cumstances and the family situation, and much ingenuity 
and study will need to be exercised by the physician. The 
management of the psychotic patient is clearly no simple and 
easy undertaking. 

Medication 

It is unthinkable under the present conditions of medical 
practice that the nervous patient will be treated without re- 
sort to sedative preparations. These are valuable not only for 
the necessary purpose of securing adequate sleep but also for 
holding in check nervous impulses and restlessness, thereby 
permitting a measure of self-control to become established.. 

For the very restless patient, sodium amytal in 3-gram 
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The treatment is as previously outlined, without special fea- 
tures. But the real opportunity comes in the intervals, when 
proper care can prevent further trouble. The patient s home 
life, the nature and the amount of the work he does and his 
diversions should be strictly regulated. It is well for him to see 
the physician concerning these matters at frequent intervals 
whether there are any special complaints or not. 

Dementia fraecox .— Here intellectual processes themselves 
are involved, delusions and hallucinations being common 
though not invariable symptoms. The patient may merely be 
seclusive, inattentive and disinclined to effort. Surges of anger 
or other irresponsible reactions without adequate incentive 
occur. Associates notice a change in character; the patient 
impresses them as being another person. The degree of be- 
havior disturbance varies from case to case. 

In this psychosis the physician has a chronic, pernicious 
disturbance to deal with and the most stringent and prolonged 
care will be called for. The patient can rarely be treated en- 
tirely in his own home. If he does not go to a hospital, he 
should have a palliative rest cure at home with isolation in all 
its implications rigidly enforced; then he should have a change 
of scene, on a farm or in the home of a relative. There he at 
first entertains himself, under supervision, and later mav take 
up some light occupation which seems to please him. Owing 
to the chronic nature of these cases care will have to continue 
for months, and one should not be misled by seeming; re- 
missions. Back in his home, the patient should be interfered 
with as little as possible, contacts on personal matters beinv- 
limited chiefly to the physician. 

A permanent occupation for these patients ought to be Gen- 
erally wholesome and not too exacting. An academic or cleri- 
cal career is rarely suitable. Keeping a shop, working in a 

filling station, or factor)- work is preferable. MarriamTis in- 
advisable. ° 


Involutional Melancholia or Agitated Depression - This 
type of psychosis comes on in the involutional period of the 
sexual life and, surprisingly, its onset sometimes coincides al- 

J TH t f- e - be p n ^S of menopause. But men also 
affected. The clinical picture is a mixture of the hyper- 
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times a week and nicotinic acid, say 50 mg. two or three 
times a week for a few weeks. Allergic reactions occasionally 
occur with the vitamins; but the writer still favors the hypo- 
dermic route, for one reason, because it keeps the physician 
in touch with the patient. Moersch says, “If there is no prompt 
response to the f vitamin] treatment it should be discontinued. 
If improvement does occur, the possibility of psychotherapy 
playing a role in this improvement must be weighed care- 
fully." 

During a psychosis and the period of convalescence, sopo- 
rifics are often indicated and their use is not objectionable 
so long as other measures of treatment are continuing. Sodium 
amytal (3 grains) second (1% grains) and nembutal (Ik 
grains) are commonly used but should not be repeated more 
than once in a single night. Sometimes the sedative is noi 
taken at bedtime but during a wakeful period later, thus 


avoiding a second dose. 


Metrazol Shock Therapy 

This amazing therapeutic measure, which is one of those 
totally unexpected boons to which medicine is occasions } 
treated, is mentioned only for the sake of completeness, or 
it will likelv always have to be administered by the expert. 
Never to be followed in a stereotyped fashion, when prop- 
erly- individualized, metrazol therapy is capable of achieving 
results that in comparison with former standards amount to 
the miraculous. It is utilized in all types and degrees o unt : 
tional psychotic involvement; and there is promise t at i 
will even invade the field of the neuroses where these are 
severe and long-continned. The rationale of metrazol t erap. 
is still quite obscure but its usefulness seems to be firmly esra - 
lished by practical results. 


Special Features of the Different Psychoses 

Manic-depressive Psychosis.- -Manic and melancholic phases 
or' disturbances of mood alternate in this tvpe. The manic : pa- 
rient is hyperactive and elated while the depressed panent B 
CMOS and despairing. In the intervals between attacks, 
patients are neurone and high-strung. 
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Extremely prevalent are the instances where the chief com- 
plaints are headache, feelings of exhaustion, ‘ neuritis, arthri- 
tis,” “sinusitis” and the like. The “conversion of the mental 
conflict into symptoms suggestive ot physical disorders is a 
well known phenomenon. Only special inquiry into the ques- 
tions of insomnia, nervousness, "fits of depressions and of weep- 
ing and so on reveals the tme nature of the case. These cases 
by all means are to be treated in the same fashion as other 
psychotic cases. It is ci great mistake to put witch stress ov the 
chief complaint, for to do so only “fixes” the symptom psy- 
chologically, more often than not with a bad effect. On the 
other hand, as soon as general measures are instituted the pre- 
senting symptoms automatically begin to fade away. 

ACUTE ALCOHOLISM 

The sufferer from acute alcoholism usually is either a dip- 
somaniac who has been on a prolonged debauch or a chronic 
drinker whose condition has reached a crisis. The immediate 
treatment is much the same in the two instances-, but in the 
latter case treatment will have to be continued longer and 
the complication of an alcoholic psychosis' is liable to occur. 
Delirium tremens and the “wet brain” as signalized by pro- 
longed stupor, labored breathing and cyanosis are distinctly 
conditions for hospital care. 

The essentials of the treatment of an acute alcoholic state 
are the withdrawal of the alcohol and keeping the patient 
quiet through different degrees of mental disturbance and 
rebelliousness. A good rule for the withdrawal of alcohol is 
decreasing the amount 50 per cent daily. If the alcohol is 
diluted with water and the total amount" of the dose always 
kept constant, the patient will not know how much alcohol he 
is receiving. In the home particularly, the psychological fac- 
tor will loom large and a nurse will greatly facilitate^promress. 

The mental irritability is to be taken care of by means of 
sedatives in large amounts. Sodium amvtal seems preferable 
to the old favorite, paraldehyde; but large doses are to be 
avoided while there is much alcohol in the stomach. The 
writer often orders 3 grains of sodium amytal every two hours 
until the panent becomes drowsy, and thereafter less fre- 
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activity of the manic and the depressed mood of the melan- 
cholic. In milder cases the patients are “nervous,” anxious, 
exhausted and have “hot flashes.” The course varies widely ac- 
cording to the degree of the involvement, severe cases being 
stubborn and milder cases improving quickly, but tending to 
recur. 

As to therapy, the age of onset of this class has lent great 
plausibility to the idea of an endocrine disturbance. Indeed 
“menopausal psychosis” is widely used, by nonspecialists, for 
all psychoses arising in women at this age period. But ample 
experiments under controlled conditions have not home out 
this view. A number of investigators have treated groups 
of patients with large amounts of estrogenic substances and 
have continued observation for months; and as a result have 
detected only an insignificant influence. Furthermore, it is to 
be noted that these involutional cases, whether severe and 
long-continued or mild, are among die most promising for 
metrazol shock therapy. Hence we can but conclude that this 
endocrine factor is unestablished. 

There remains, however, a vast field of disorders, many of 
a milder degree and treated by practitioners in their offices, 
of which “nervousness,” hot flashes and “vasomotor disturb- 
ances” are symptoms, which remain unclassified as between 
psychoneurosis and “menopausal disturbances.” These condi- 
tions shade without a break into the psychoses and no point 
can be detected where one etiologic factor ceases to act and 
another begins. These patients are now commonly treated 
with the elm, sometimes in huge amounts (24,000 units daily 
for two weeks); but their real classification would appear to 
remain one of medicine’s major problems. 

There has been of late less tendency to stress the making of 
dogmatic diagnoses in the case of the psychoses because of 
the number of intermediate cases that partake of the charac- 
ter of more than one type. The present inclination is to try 
to judge of severin' of involvement from the depth of dis- 
turbance or the course, rather than to reach conclusions from 
a few svmptoms; and to proceed on that basis. 

Further it is to be recognized that not till cases of psychoses 
by anv means announce themselves by psychic symptoms. 
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residence may avoid cercain temptations. The most hopeful ex- 
pedient in prospect is the national movement knoivn as Alco- 
holics Anonymous , in which former alcoholics get together 
periodically and lend each other moral support. In almost any 
community the physician can find enough subjects to install 
a chapter of this beneficent movement. 
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quently. Often eight doses of this amount are given in twenty- 
four hours. "When it cannot be given by mouth, special rectal 
capsules are available or the ordinary capsule may be given 
by rectum. 

When the patient is very disturbed, wet packs are very 
useful. A sheet is wrung out of cold water and wrapped 
tighdy about the patient whose arms are fastened tighdy 
against his sides. Then snugly over the sheet a heavy blanket is 
wrapped and pinned tightly with large safety* pins from over 
the shoulders to beneath the feet. The patient is kept in this 
pack for three or four hours, the pulse and color meanwhile 
being watched. 

Complications may arise, although they'' are not very* com- 
mon. With the advent of sulfonamide drugs, pneumonia is not 
the tragedy it once was, even in older persons. If the patient 
is greatly’' dehydrated from vomiting, he will have to get 
fluids somehow. Retention of urine may* occur. Where there 
is much vomiting, sedation may have to be administered 
hypodermically*, the H.M.C. (hy*oscine, morphine and cac- 
tine) No. 1 or No. 2 tablets being an effective combination. 

In the chronic alcoholic, the acute condition may* be suc- 
ceeded by a psyxhosis, characterized by* a failure of memory, 
a condition which may continue over weeks and still eventu- 
ate in recovery. No special treatment beyond nourishment, 
hy*giene and soporifics is called for. 

Thiamine hydrochloride is recommended for the alcoholic, 
according to jolliffe, in amounts of 20 to 50 mg. daily* for 
three to six weeks and less frequently afterwards. The diet 
should be full and well balanced, not only during treatment 
but also thereafter for its prophy*lactic value. . 

The large problem in the case of the alcoholic patient is the 
prevention of a recurrence. There seems to be no poyer 
within human control that will prevent the patient, so in- 
clined, from returning to the use of alcohol. The usual appea s 
and arguments sooner or later fail in their purpose in a large 
proportion of instances. Physical and mental health shou e 
supported by* all means known to the ordinaty physician an 
the psychiatrist. Overwork and undue emotional stresses arc 
spared the patient as far as possible. A change of occupation or 
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pedient in prospect is the national movement known as Alco- 
holics Anonymous, in which former alcoholics get together 
periodicallv and lend each other moral support. In almost any 
communin' the physician can find enough subjects to install 
a chapter of this beneficent movement. 
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quently. Often eight doses of this amount are given in twenty- 
four hours. Wflien it cannot be given by mouth, special rectal 
capsules are available or the ordinary 7 ' capsule may be given 
by rectum. 

When the patient is very 7- disturbed, avet packs are vet) 
useful. A sheet is wrung out of cold water and wrapped 
tighdy about the patient whose arms are fastened tigh ) 
against his sides. Then snugly 7 - over the sheet a heavy blanket is 
wrapped and pinned tightly with large safety 7 pins from over 
the shoulders to beneath the feet. The patient is kept in t 
pack for three or four hours, the pulse and color meanwhile 
being watched. 

Complications may 7 arise, although they are not very com 
mon. With the advent of sulfonamide drugs, pneumonia is not 
the tragedy 7 it once was, even in older persons. If the patient 
is greatly dehydrated from vomiting, he will have to ge 
fluids somehow. Retention of urine may 7 occur. Where t ere 
is much vomiting, sedation may have to be administer 
hypodermically 7 , the H.M.C. (hyoscine, morphine an cac 
tine) No. 1 or No. 2 tablets being an effective combination. 

In the chronic alcoholic, the acute condition may e ^ 
ceeded by a psychosis, characterized by a failure °f mcm<A - 
a condition which may continue over weeks and sn , e ' CI V 
ate in recovery. No special treatment bey 7 ond nouns im 
hygiene and soporifics is called for. ,. 

Thiamine hydrochloride is recommended for the a co 7 
according to jolliffe, in amounts of 20 to 50 mg. a* ) 
three to six weeks and less frequently afterwards, 
should be full and well balanced, not only during trea 
but also thereafter for its prophylactic value. 

The large problem in the case of the alcohol he : paticn 
prevention of a recurrence. There seems to be no p 
within human control that will prevent t e patient, 
dined, from returning to the use of alcohol. The usua PW 
and arguments sooner or later fail in their purpose 1 £ 

proportion of instances. Physical and mental hed h should be 
simnorted by all means known to the ordinary pny 
^chiaiisr. Overwork and 1 undue 
spared the paaent as far as possible. A change or v 
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PULMONARY THROMBOSIS AND EMBOLISM 


0>CE of the most dramatic happenings in medicine is the col- 
lapse of the patient with a pulmonary embolus or thrombus. 
This condition, which is seen both by the internist and the 
surgeon, is in the truest sense an emergency. It is unfortunate 
but apparently true that it is increasing in frequency. Why 
this should be true is a matter of debate. It might be pointed 
out that anesthesia, increase in age of patient and prolonged 
rest in bed seem to play a role in the incidence of thrombi 
and emboli generally and particularly in the patient with 
vascular disease. 

The etiology of the condition is obscure but it is known that 
damage to the vascular tree is a predisposing cause and, there- 
fore, any condition which produces toxins of such nature as 
to injure the inrima of the vessels, or which places an unusual 
strain on alreadv damaged vessels, may lead to the development 
of thrombi or emboli. It is difficult to believe, as some apparently 
do, that the vessels of the lesser circulation are not injured and 
damaged by the same conditions as the vessels of greater cir- 
culation. It is more likely that the greater circulation is simply 
studied more carefully since it is more available. Careful dis- 
section of the vessels of the pulmonary circulation would no 
doubt tend to change our concept of lesser circulation disease. 
There is little doubt in my mind that not a few deaths which 
occur with respirator)- symptoms and in respiratory disease 
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emergencies with respiratory diseases 

the development of shock as evidenced by diminished blood 
volume and hemoconcentrauon; if the shock is sufficiently 
severe, there may be a fall in the blood pressure. The pa- 
t’s symptoms may grow worse after the onset and cyan- 
may develop; later' frothy sputum containing blood may 
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osis 
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very 7 "little; a friction rub may be heard at any time from a lew 
hours ro several dap; evidence of consolidation may become 
noticeable shortly after the onset of the condition. The lesion 
usually shows evidence of resolution in a few days unless 
secondary infection develops— then it will run the course of 
a nonspecific pneumonia. 

Occlusion of Small Ferse/r.—There can be little doubt that 
obstructions of the small vessels of the lung can occur and 
that such emboli lead to vert' little trouble. There may be a 
sudden pain in the chest associated with a very mild degree 
of shock characterized by a feeling of faintness or dizziness, 
the pulse rate may be but slightly altered, a moderate tachy- 
cardia may he present. The temperature of the patient may 
actually be subnormal at first, to be followed in an hour or 
two by a slight elevation. It is unusual to find an } 7 change 
on physical examination. Careful examination may rereal in- 
creased breath sounds and occasionally increased voice sounds 
as well. The typical findings of consolidation are not present 
and the roentgenogram will almost always fail to show evi- 
dence of a pathologic process. 

Therapy .—It is obvious at once that the primary consid- 
eration in the treatment of these conditions is the treatment of 
the shock that accompanies them: in thrombosis or embolism 
of the large vessels, death follows so quickly that therapv 
cannot be instituted. When the ver\- small "vessels are m- 
volved, treatment is unnecessary or at "most resolves itself into 
bed rest and symptomatic treatment for pain. It is in the in- 
volvement of the medium-sized vessels that therapy offers 
most to the patient. r ' 

Since prevention is always the most important part of 

tnth^ • IC f P Crha PV vel] t0 P°* nt out that careful attemion 
to the circulation of the patient both before and after surgery, 
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are the result of pulmonary thrombosis and not, as they are 
so frequently recorded, heart failure. 

The symptomatology and prognosis of pulmonary infarcts 
depend upon a number of factors, not the least of which is 
the rapidity and the location of the occlusion: the more rapid 
the occlusion and the larger the vessel involved, the more 
severe will be the symptoms and the graver the prognosis. We 
can then classify this condition into thrombi of the large, 
medium and small vessels, each class being modified by the 
rapidity with which the thrombosis takes place. 

Symptoms and Sighs.— Occlusion of Large Vessels.— The 
sudden and complete occlusion of a main pulmonary artery 
leads to marked dyspnea, striking cyanosis and oftentimes 
sharp, severe pain. The patients go into deep shock and usu- 
ally die before much in the way of therapy can be attempted. 

The incomplete occlusion of a large pulmonary vessel may 
go unnoticed until the vessel is more completely occluded or 
the patient may* complain of feeling uncomfortable— he ma\ 
be restless, slightly cyanotic and complain of a cough which 
may be dry or may result in the production of a frothy, 
bloody sputum. Roentgenograms are usually" not very help- 
ful at this time and therapy consists primarily of sedation an 
bed rest. Almost all of these cases go on to complete occlusion 
and the end-result will be determined primarily by the size 
of the vessel occluded. Occlusion of the large vessels imari 


ably leads to death. 

Emboli of the large vessels result in symptoms which are 
indistinguishable from those of thrombi and are almost always 
of sufficient size to obstruct the vessel totally, thus leading to 

verv sudden death. . , , 

Occlusion of Medium-sized Vessels.- Thrombosis or embol- 
ism of the medium-sized vessels is accompanied by signs and 
symptoms similar to but less severe than those of large ves^c • 
Usually there is a sharp pain in the chest not unlike that ^cn 
in pleurisy and. in some cases, a pleural rub can be hear . 
patient usually has a feeling of apprehension, the respiration is 
shallow and slow and there may be a limitation of mo 
the chest on the affected side. The pulse rate ,s mcreased and 
the temperature may be elevated-ail th,s ts combmed ««b 


419 


emergencies with respiratory diseases 


Pnlmonarv hemorrhage mar follow or be associated with 
either acute or chronic disease. Pneumonia, tuberculosa and 
whooping cough are the acute respiratory diseases ®oh often 
complicated bv hemorrhage while lung abscess, bronchi- 
ectasis. gangrene of the lung and spirochetal bronchitis are 
the most common chronic pulmonary diseases complicated 
bv severe bleeding. Parasitic infestations of the lungs may 
cause hemorrhage'but these are rare. Neoplastic growths of 
the respiratory' svstem and mediastinum may also cause 


bleeding. 

Blood dvscraaas. cardiovascular disease and trauma account 
for most of the extrarespiratory diseases which can produce 
pulmonary hemorrhage. 

It is well known that bleeding is one of the commonest 
svmptoms of pulmonarv disease but it is equally evident that 
severe hemorrhage is relatively uncommon and this is ex- 
plained most easily by assuming that in most respiratory dis- 
eases the bleeding, which occurs, is the result of increased in- 
tracapillarv pressure and permeability without the presence of 
a great deal of necrosis or ulceration: when ulceration does 
rake place, as it does in tuberculosis and lung abscesses, there 
is usually so much thrombosis in the small vessels that they 
are no longer capable of bleeding. Severe hemorrhage, then, 
occurs as an accident to an already damaged lung in which 
the vessels have not been occluded bv thrombus*fonnarion. 


Sodden strain, such as lifting, coughing or a blow, may in- 
crease the pressure suddenly within a damaged vessel and* thus 
start a severe hemorrhage. It is frequently stated that pulmo- 
nary hemorrhage is never fatal. This is’ not true and everv 
ettort toward stopping excessive bleeding from the lung 
should be made as quickly as possible. ” 

Diagnosis.— The diagnosis of pulmonary hemorrhage is, of 
course, obvious when the patient expectorates a large'amount 
ot blood. It the bleeding is begun at the patient s home, he is 
prone to exaggerate the amount of bleeding which has taken 
place but the patients story should not be’' taken too lighdv 
smce bis history may provide quicker information on the 
sc\ enty ot the condition than anything else. 

The diagnosnc problem, which muSt be faced, is the de- 
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as well as during respirator)* infections, may do much to pre- 
vent and reduce the incidence of these conditions. The pa- 
tient should be given sufficient cardiac stimulation to maintain 
adequate circulation if this is indicated. The position of the 
bedridden patient should be changed from time to time and 
excessive sedation should be avoided. 

Every effort should be made to avoid dehydration and, for 
this purpose, some criterion other than the condition of the 
tongue and the elasticity of the skin should be used. The 
hematocrit may be used and an effort made to prevent an in- 
crease in the cell volume. If it is necessary to administer an 
anesthetic, it should be remembered that this procedure has 
a tendency to increase the proteins and the platelets and thus 
increase the chances for pulmonary emboli and thrombi infec- 
tion. Excessive manipulation at operation will also increase 
the likelihood of pulmonary emboli. 

Actual therapy for embolism is very limited. In embolism 
of the large vessels emholectomy may be performed if the pa- 
tient survives the initial shock of the disease. Embolectomy 
is a hazardous procedure and requires a skilled team for its 
successful performance. The best results are obtained when a 
special group is organized as an embolectomy team. Such a 
group then practices at frequent intervals on animals or 
cadavers, so that they become letter perfect in their various 
functions. 

The treatment of shock will be discussed later and except 
for this, treatment is symptomatic. Heparin given by con- 
tinuous drip may prove of considerable value in the slowly 
occluding vessels if the diagnosis can be made. I have had no 
experience with this material for this purpose but it should 
prove invaluable when embolectomy is done. 

PULMONARY HEMORRHAGE 

Equally as alarming as pulmonary thrombosis or embolism, 
both to the patient and the family of the patient, is pulmo- 
nary hemorrhage. Hemoptysis occurs even more commonh 
in actual disease of the respiratory* tract than do embolism and 
thrombosis but, like these, it may* also occur as a result of dis- 
ease remote from the respiratory tract. 
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ATELECTASIS 

Partial atelec tasis is not usually of such severity as to result 
in an actual emergency but massive collapse or the lung verv 
deflnitelv is a medical emergency. It is true that the initiating 
factor in massive collapse of the lung is sdll uncertain and 
three theories have been proposed: (1) the mechanical or 
obstructive; (2) the infectious in which it is suspected that 
pleural and diaphragmatic inflammation leads to physiologic 
chaoses which produce atelectasis: (3) the nervous in which 
impulses from the nervous system are thought to produce the 
collapse. It is entirelv possible that all three play a role and 
that the importance of each one varies with the particular 
case. 

Symptoms akd Signs.—' The onset in massive atelectasis is 
sodden and there is marked dyspnea and cyanosis: pain is nor 
as a role severe and there is verv little cough. Fever may be 
very high, have a remarkably rapid onser and is usually 
greater than tbat expected with pneumonia; tachycardia and 
rapid shallotv breathing are also outstanding symptoms in this 
condition. The patient usually insists upon string up and his 
appearance suggests impending death. In this condition, as in 
embolism, apprehension on the part of the patient is nsuallv 
great. 


Examination of the patient reveals absent or shallow respir- 
ation on the affected side-, the heart is drawn toward the 
atelectatic side as evidenced by the location of the apex beat, 
dullness to percussion being associated with an absence of 
breath sounds over the involved side. The condition pursues 
a variable course; if it is due to mechanical obstruction, the 
removal by bronchoscope or by coughing of the obstructing 
agent will allow the condition to clear almost at once; if this 
does not occur it may persist for several weeks. 

. T^^r.-The treatment consists of treating the patient 
tor shock and attempting to expand the lung.~In *ome in- 
stances. depending on the etiology, the obstruction can be re- 
moved bronchoscopicalh- or. if this is not feasible. 0 *v*en 
and c„lon dioxide may be administered either bv nasal clth- 
eter or face mask to increase respiration and expansion 
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termination of the cause of the bleeding. In many instances 
this is not difficult, since it may be known that the patient is 
suffering from one or another of the pulmonary diseases which 
lead to such an emergency. If there is no known history of dis- 
ease of the lung, the patient should be examined carefully but 
thoroughly and x-ray pictures taken if necessary. It is often 
difficult to determine the point of bleeding when the patient 
has bilateral disease but increase in the rales, occasional pain 
and discomfort, as well as changes in resonance on the bleed- 
ing side are helpful. 

Therapy.— The patient must be kept at absolute bed rest 
and anxiety should be allayed with sedatives. Morphine in full 
doses is perhaps the most satisfactory, although codeine is 
sometimes preferred. The physician should use the drug in a 
sufficient dose to produce rest and relaxation of the patient 
and for this purpose large amounts may at times be required. 
Vitamin K may be administered if the prothrombin time is 
prolonged. Calcium is often administered though very litde is 
accomplished by it. Moccasin venom administered subcutane- 
ously will decrease the clotting time and may be useful. There 
is no contraindication to blood transfusion, particularly if the 
erythrocyte count or hemoglobin determination has shown 
a marked fall. 

Patients who have been bleeding excessively may show 
signs of shock or collapse and appropriate therapy must then 
be instituted. 

In severe hemorrhage an attempt may be made to collapse 
the lung from which the blood is coming. Such a procedure is 
not particularly dangerous. When it is attempted, the lung 
should be collapsed as completely as possible, with fluoro- 
scopic confirmation if at all possible. Once the lung has been 
collapsed, it should not be allowed to re-expand for some time. 

The difficulties which arise in attempring to collapse a 
bleeding lung are associated primarily with the difficulty of 
collapse duetto pleural adhesions, difficulty in detcrminin2 
the side from which the blood is coming and the danger of 
peripheral vascular collapse or shock. 
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The prognosis in these cases is very poor, particularly if 
die patient has been a previous sufferer from nephritis or 
cardiac disease. Attempts to correct the underlying pathologic 
process, treatment of the shock and provision insofar as pos- 
sible of relief of symptoms make up the treatment. In those 
cases in which cyanosis is a factor the use of oxygen and 
carbon dioxide, or oxygen and heXnnn is indicated. It is the 
consensus that acute pulmonary edema is the result of stasis 
in and increased permeability of the lung capillaries and, 
therefore, measures which tend to increase the circulation 
through the lungs and, at the same time, diminish permeability 
of capillaries are indicated. Such measures are to a consider- 
able extent identical with those used in the treatment of shock. 


PNEUMOTHORAX 


Pneumothorax develops most frequendy in tuberculosis, 
which accounts for at least 70 per cent of spontaneous cases. 
The remainder may occur in healthy individuals or as a com- 
plication of gangrene of the lungs, abscess, bronchiectasis, 
hemorrhagic infarct and rupture of an emphysematous blister 
or bleb. Traumatic wounds which perforate the chest wall 
may also produce a pneumothorax which is usually compli- 
cated by the presence of blood, forming a hemopneumothorax. 
It should be noted that the incidence of this condition is no 
doubt reduced by the fact that pleural adhesions of any de- 
gree will prevent the collapse of the lung even if there is a 
small perforation or tear in the lung parenchyma. 

Symptoms and Signs. — The onset of this condition in the 
majority of patients is very sudden and leads to the charac- 
teristic symptoms of sharp , agonizing pain, peripheral vascu- 
lar collapse, dyspnea and, in some instances, cyanosis. The 
pain is rather typical, being tearing in nature and very severe. 
The anxiety, weak pulse, fall in blood pressure and increased 
perspiration with paleness all point to shock as a most im- 
portant consideration. 


Physical examination reveals, in addition to those points al- 
ready mentioned absence of respiratory movements on the 

TaStf a f 5 °l Litten ’ s *adow on the same side. 

Tactile fremitus on the affected side will be absent or mark- 



422 


R. O. MUETHER 


Rolling the patient from side to side, light pounding over 
the affected side and forceful expiration may aid the patient. 

In some cases the anxiety of the patient may be so great that 
small doses of morphine are indicated. If the condition per- 
sists, infection may occur in the atelectatic areas and therapy 
must then be directed to this condition. 


PULMONARY EDEMA AND CONGESTIONS 

Acute pulmonary’’ edema is an important complicanon 
which may follow any severe irritative lesion in the lungs 
and may also be associated with acute myocardial failure. 
It is not unusual to have the patient develop massive edema 
of the lung in any’’ of the severe respiratory diseases like pneu- 
monia, abscess of the lung and acute pulmonaty tuberculosis. 
The various pulmonary irritants, particularly 7 those used in 
chemical warfare, give rise to their deleterious effects by pro- 
ducing edema of the lungs. In civilian life ammonia and other 
refrigerants may 7 , as a result of accidental inhalation, lead to 
severe pulmonary 7 irritation and edema. . 

Pulmonary congestion may also result from lung irntauon 
due either to infection, toxic gases or cardiac failure. T e 
clinical and other observations are closely' similar to those m 
pulmonary edema; in fact, the differentiation is one of degree 

rather than kind. , . 

Symptoms axd Treatment.— The attack usually begin 
with startling abruptness and, in the case of pulmonary 7 xrri 
rants like chlorine, phosgene and the fumes of nitrous and 
nitric acid, it may have its onset twelve to twenty-four hours 
after the patient has been removed from contact with tne 
irritatino- a a s. In these cases dyspnea may be marked, cyanosis 
is noted 3 and coughing is at a minimum. The sputum may be 
thick and streaked with blood. The patient with massive pu - 
monary edema is extremely dyspneic, and brings up as a rcsu 
of an irritating cough a great deal of frothy, bloody spu ■ 
The phvsical examination ytields posinve data only on 
ration Is a rule. The lunys are filled with rales the breath 
sounds are diminished, and the heart sounds are heard with 
difficulty- In advanced cases, dullness and coarse rem 
be noted by palpation and percussion. 
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information inch considerable clarity. The use of diagnostic 
methods should, however, be emphasized. The presence o 
hemoconcentration in shock is admitted by all and this lact 
provides a definite approach to diagnosis and prognosis, ihe 
red blood cell count, the total proteins, the hematocrit read- 
ing. as well as the specific gravity of whole blood or plasma, 
alf serve as rather delicate indices of hemoconcentration. It 
is. of course, essential that the determinations be made before 
the onset of shock in order to evaluate the later results prop- 
erly; however, in the case of the specific gravity and hemato- 
crit the later changes axe usually of such a magnitude as to 
be helpful whether they had been previously determined or 
not. The technic for all of the tests with the exception of 
the specific gravity test is well known and need not be en- 
larged upon. 

Specific Gravity Terr.— The introduction of the falling- 
drop method for determining specific gravity and from the 
specific gravitv the total proteins after the technic of Kagan 
and others has made this method very practical for the study 
of shock; the determinations can be done on a small amount of 
blood; if whole blood is used a finger stick is all that is neces- 
sary. The method consists, in brief, in timing the fall of a 
measured drop of blood, plasma or serum through a measured 
distance in a medium of known specific gravity and tempera- 
ture. Having secured the rime it takes the measured drop of 
material to fail the measured distance, the specific gravity is 
determined by referring to a suitable chart. The entire pro- 
cedure can be carried out in the space of two or three minutes 
and the process may be repeated as frequently as necessary. 

Treatment.— Rationale .— Having established the fact that 
the patient has hemoconcentrariomthe therapeutic endeavors 
should lie in the direction most likely to produce dilution 
" ithout at the same rime lowering the osmotic pressure too " 
much. It must be kept in mind then'that in shock the capillaries 
are injured so that they are usually dilated and have in- 
creased permeability. The mechanism responsible for these 
changes is not well understood. Nervous mechanisms have 
been postulated along with theories which involve the libera- 
tion of toxins such as the “H” substances and the alterations of 
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edly diminished and the heart as indicated by the apex beat 
will be displaced toward the sound side. The use of percussion 
reveals increased resonance on the affected side which varies 
from a slight increase to a definite tympanitic or drumlike 
sound, depending on the amount of pressure which has de- 
veloped on the involved side. Percussion will also confirm the 
shift of the heart and the mediastinum to the sound side. 
When the stethoscope is applied to the involved side it 
is usual to find a complete absence of breath sound but on oc- 
casion the breath sound may be of normal intensity or even 
increased. Voice sounds cannot as a rule be heard. The metal- 
lic tingle, the succussion splash and the coin sound should be 
sought for but unfortunately they are often absent. When 
these sounds are present they are pathognomonic of pneumo- 
thorax. 

Treatment.— The treatment consists primarily of treating 
the shock and using supportive measures such as heat, oxygen 
and, when the pain or apprehension is great, morphine in full 
dosage. In many cases the increased pressure may be so great 
that the heart and opposite or unaffected lung may be ren- 
dered ineffective; in such cases the pressure within the pleural 
cavity of the involved side should be reduced by aspiration 
of some of the contained air— only a sufficient amount should 
be removed, however, to relieve the acute symptoms. 

SHOCK 

The emergencies which have been discussed are but a few 
that the physician may be called upon to face during the 
course of acute or chronic pulmonary disease. The conditions 
mentioned and, for that matter, nearly all pulmonary emer- 
gencies become formidable in proportion to the degree of 
peripheral vascular collapse which they produce. Peripheral 
vascular collapse is similar if not identical to so-called sur- 
oical shock and the physician must bring into play the 
same diagnostic and therapeutic methods which have been 
used so successfully by the surgeon. 

Diagnosis.— It would profit us but little to enter into a dis- 
cussion of the etiology of shock since recent monographs by 
Scudder and Moon and others have presented the available 
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careful observation of the patient; at the first sign of returning 
shock, the treatment should be repeated. Best results are ob- 
tained in my experience when both suprarenal cortical extract 
and plasma are used. 

Heat.— The use of heat is also considered very important in 
handling the patient in collapse. Blankets and warm water 
bottles still stanjl at the fore for this pmrpose; if available, 
however, the electric cabinet or the electric light body cradle 
is very helpful. Recent investigation by Wiggers and others 
tend to show that shock develops more slowly in animals 
which are cooled than in other animals which are kept warm. 
Just what influence these observations will have on our meth- 
ods for the treatment of shock cannot be stated as yet. It 
seems to me to be of such significance that we should keep 
ourselves alert for their possible practical application. 

Oxygen .— Oxygen or oxygen and helium given by face 
mask, catheter or tent, if administered continually in sufficient 
amounts, will aid materially in the patient’s struggle against 
shock. This is particularly true in respirator)' conditions, since 
in many cases the blood is inadequately oxygenated due to the 
primary pathologic process in the lung. 


SUMMARY AND CONCLUSIONS 

Medical emergencies which arise as a result of respiratory 
diseases have been discussed in brief. It is not intended that 
this discussion be considered complete as there are manv other 
emergencies which may arise during the course and in the 
convalescent period of respirator)- disease. It has been mv 
purpose to indicate the close similarity, insofar as altered 
physiology is concerned, in manv of the emergencies which 
do arise. It seems to me to be helpful to think of many of the 
changes which take place and the symptoms which' arise as 
resulting from peripheral vascular collapse or shock. If this 
concept is accepted the logical therapy for the general srmp- 
toms immediately suggests itself. ' r 

Methods for the treatment of shock along with therapv for 
outCi of the emergencies have been 
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electrolytes. Scudder has emphasized the changes that take 
place in the electrolytes, pointing out that in shock there is al- 
ways an increase in the serum potassium and a decrease in the 
serum sodium. Once the mechanism of peripheral vascular col- 
lapse is initiated, other factors may soon play a role; the vol- 
ume output from the heart is diminished primarily because the 
blood is trapped in the periphery, the tissues soon suffer from 
oxygen want and this tends to aggravate the damages which 
have already affected the tissues including the capillaries. 
There is a continued loss of fluids and some protein into the 
tissues. If relief of these conditions is too long delayed the 
process becomes irreversible and the patient dies. 

Fluids .— The treatment of shock in the various conditions 
mentioned consists, then, of stopping or correcting insofar 
as possible the condition which has produced the shock, while 
at the same time an attempt is made to overcome the danger- 
ous effects of peripheral vascular failure. Since dilution is un- 
questionably needed, additional fluids should be supplied and 
these should be of such a nature that they will not be lost 
rapidly from the blood stream. Plasma is the most satisfactory 
solution to administer in this condition, since it can be kept 
readily available and can be given without typing or cross- 
matching. It should be given in fairlv large amounts and as 
soon as possible. The use of a brer or two is not excessive and 
it may be given repeatedly as indicated, the hematocnt or 
specific gravity serving as a guide for the progress which is 
being made. Acacia, and more recently pectin, have been 
proposed as substitutes for plasma but it is still doubtful 
whether these substances are as satisfactory as they might be. 
In those instances in which excessive loss of blood has oc- 
curred, it is wise to resort to whole blood as the restorative 
although plasma may be administered while the blood is being 
prepared for administration. 

Suprarenal Cortical Extract .— The use of suprarenal cortical 
hormone in rather large doses is also very helpful in the treat- 
ment of shock. It is wise to give 10 to 20 cc. of the extract 
along with intravenous injections of a solution of sodium 
chloride; if the patient shows a good response, as indicated by 
a fall in specific gravity, further treatment may be based on 
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KEITH S. WILSON, M.D.-f 

The hypersensitive person is notorious for the sudden ex- 
plosive violence of his reactions. He is peculiar in that often 
the stimulus that precipitates the crisis is a simple substance, 
harmless to the majority of individuals. 


acute bronchial asthma 


At the height of an attack of asthma, there is an outpouring 
of tenacious mucus, edema of the mucous membrane and 
spasm of the musculature of the bronchi. This causes such 
obstruction to the air passages that intense dyspnea results. 
All these effects are the consequence of increased vagus stim- 
ulation. The following measures are designed to combat the 
underlying process. 

Symptomatic Treat.mxxt.— 1 . Epinephrine (Adrenalin).— 
Of all the drugs used in allergy, epinephrine is the most gen- 
erally useful for all the various allergic crises. It is a life-saver 
in the control of acute symptoms, often warding off death. 
Its effectiveness resides in the stimulation of the sympathetic 
nerve endings which produce results antagonistic to the para- 
sympathetic (vagus) or cholinergic fibers. It thus combats 
edema and smooth muscle spasm. 

The recommended dose of D.2 to 0.3 cc. of the 1:1000 
solution is given subcutaneously and provides relief in a few 
minutes in uncomplicated cases. These amounts are small and 
may be repeated several times at hourly intervals. Infants and 
children tolerate such doses. Injections of 0.5 to 1.0 cc. are 
usually too large and are prone to cause side-reactions such 
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riven at onset of a paroxysm when the mucus is vey tena- 
cious and should be continued until the sputum is fluid. A 
convenient prescription is: 

Potassium iodide 

Elixir of lactopep * " 

Sig.; One teaspoonful every three honrs. 


Another favorite prescription is: 

Potassium iodide 

FI. ext. lobelia 

FI. ext. hyoscyamus 

Glycerin 

Aromatic elixir 

Sis.; One teaspoonful ever)’ three hoars. 


S.l 
0.72 
0.72 
12 JO 
100.0 


If iodide intolerance occurs as noted by papular rash or pain 
in the salivary gland, ammonium chloride may be substituted. 

3. Avmophylline.—Amina^hyllmc. acts directly on the 
bronchial musculature which it dilates. In doses of 0.24 to 
0.4S gm. in 200 to 300 cc. of 10 per cent glucose it may be 
used intravenously once or more daily. A feeling of warmth 
sometimes develops during or immediately after its administra- 
tion, and occasionally nausea and vomiting occur. The dose 
should be reduced and given more slowly and discontinued 
if vomiting persists. 

4. Atropine.— Atropine has been advocated to inhibit vagus 
effect and thus release bronchospasm. However it has a dry- 
ing effect which is seldom advisable, since liquefaction of 
bronchial secretion is the rim of therapy. Stramonium, a drim 
of the atropine group with similar action, is combined with 
potassium nitrate in ratio of 1 to 2. Inhalation of the smoke 
from this mixture is effective in relieving asthmatic paroxysms. 

Protection and EusnNATiox.-lVprocure more perma- 
nent relief the patient must be protected from the causative 
agent or allergen. Enviromnema! control alone is often suf- 
ficient to relieve the patient who may have been sick for manv 
days. Many patients show dramatic improvement in twenty- 

f a hos P ka1 ’ whe ^ protection 
mLhTV" ° btain ^/ rom whalant, ingestant and con- 
tacts allergens and from physical factors. This is accom- 



430 


KEITH S. WILSON 


as tremor, palpitation and headache, and add to the apprehen- 
sion of the patient. When an emergency demands epinephrine, 
there are few contraindications to its use. Some caution must 
be observed where there is complicating heart disease, espe- 
cially coronary involvement. Some patients experience such 
extreme side-reactions of nervousness, palpitation and general 
weakness that care must be observed to use small doses and 


then only in emergency. Very occasionally, hypersensitivity 
to epinephrine has been reported similar to that occurring 
with insulin or other extracts of endocrine products. The 
crystalline form is well tolerated in these cases. 

Epinephrine is not habit-forming. Patients may become re- 
fractor}’- to it temporarily during severe and prolonged at- 
tacks of asthma, particularly in status asthmaticus. In such 
cases, after the use of a general anesthetic, epinephrine again 
attains its effectiveness. Sometimes when the hypodermic 
method does not give relief the intravenous administration is 
efficient. Dilution is increased to 1:10,000 for use by vein; or 
a slow venoclysis of saline or 10 per cent glucose containing 
1 or 2 cc. of 1 : 1 000 epinephrine in 5 00 cc. of solution may 
be given. 

It is better for a patient to receive epinephrine in small 
amounts before an attack is well established, when larger 


quantities may be required to attain the same effect. The 
adrenalin spray is useful as a patient can administer the drug 
to himself as soon as he feels an attack starting. This is given 
by placing a solution of 1:1000 epinephrine in an all-glass 
atomizer, which is specially designed to give off the liquid m 
a fine sprav. Holding the glass nozzle in his mouth, the pa- 
tient squeezes the bulb of the atomizer and at the same time 
inhales. Epinephrine will decompose when exposed to light 
or air. or when in contact with metal. After epinephrine ad- 
ministration. skin reactions are inhibited for about one hour. 

Epinephrine in oil is used to prolong the effectiveness of 
the drug-. It is given intramuscularly and its effect lasts for 
six or eight hours. This slow-acting epinephrine is also used 
in l:50CTsolurion with a gelatine base. 

2. Potassium Iodide .— Potassium iodide is the drug par ex- 
cellence for liquefying bronchial secretion. This should be 
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apprehensive and requires sleep. Large doses of barbittirates 
may be used, as 0.6 gm. of barbital repeated once in two hours 
if necessary, or 0.2 gm. of phenobarbital in one dose. Paralde- 
hyde is preferable lince it is most effective in producing rest. 

It may be given by mouth or rectaliy. The dose rectall} is 10 
cc. in 60 cc. of olive oil or milk and may be repeated once 
or twice in twelve hours. When paraldehyde fails, general 
anesthesia must b&tried. Avertin may also be used in doses of 
60 mg. per kilogram of body weight. Ether may be used 
rectaliy in olive oil, about 75 cc. to 100 cc. of each. If asthma 
persists during sleep, cmnnophyll'me in glucose may be re- 
peated after four to six hours. Epinephrine may be tried at 
intervals to test response. It should not be pushed too hard 
lest it act as a club rather than a benefit to these patients. 
Iodides must be pushed and if not taken bv mouth may be 
given intravenously in 1 0 per cent solution. 

Oxygen .— If oxygen is available it should be used just as 
soon as control by epinephrine and aminophylline is lost. 
Concentration of 40 per cent oxvgen at the rate of 4 to 6 
liters a minute as needed reduces cyanosis and renders breath- 
ing more comfortable. If helium can be used in ratio of SO 
per cent helium to 20 per cent oxygen, improvement in dysp- 
nea is quicker than when oxygen is used alone. Barach sug- 
gests the intermittent inhalation of 20 to 30 per cent oxygen 
and remainder helium, for foxty-five-minute periods, three to 
five times daily. Better effect is obtained by preceding and 
following the gas with adrenalin spray. 

In the great majorin' of cases, oxygen, aminophvlline, 
paraldehyde and epinephrine will relieve status asthmaticus. 
In desperate situations epinephrine may be given slowlv intra - 
venoush, 0.1 cc. of 1:10.000 solution, diluted with 1 cc. of 
physiological saline. It may be dangerous by affectum the 
heart, causing auricular fibrillation with resultincr pulmonarv 
edema. If the pulse is very rapid this procedure is contra- 
indicated. 

Bronchoscopy has been advocated as a therapeutic measure 
At tunes it seems to be of value, especially if plugs of mucus 
can be removed. * ~ 

Morphine is used extensively. I t is not advised, thorn* it 
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plished by stripping the room of all objects which cannot be 
kept dust-free, such as rugs, rug pads, drapes, overstuffed 
furniture and eiderdown comforts. Pillpws and mattress 
should be covered with an impervious material; cotton blan- 
kets should be substituted for wool; and dust and pollen en- 
tering through the windows should be controlled with ventila- 
tors or filters. Dietary control is also necessary, since foods 
are an important group of allergens. The patient is placed 
on a basic diet consisting of simple foods that he does not have 
in his usual daily diet, excluding particularly the common of- 
fenders, milk, egg and wheat. 

Patients who do not respond to environmental control as 
outlined above usually have intrinsic asthma. 


PROLONGED ASTHMA OR STATUS ASTHMATICUS 


The patient with asthma that lasts for a day or two or for 
many days may become an emergency in that he does not re- 
spond to the measures previously outlined. He becomes a 
distressing problem as he wheezes and pants for breath, un- 
able to eat, rest or breathe. The prognosis is not so promising 
as in the acute uncomplicated asthma which responds to 
epinephrine. This drug often gives no relief in these chrome 
cases which are temporarily adrenalin-fast. 

Any patient whose asthma is not properly treated may 
lapse from paroxysms of acute attacks into this state of con- 
tinuous asthma. Chronic purulent bronchitis, bronchiectasis 
and emphysema occur as complications and produce this con 
dition. Untreated sinus infections, often secondary to a neg- 
lected case of nasal allergy, predispose to chronic asthma. 
However, most cases have no detectable etiology and these are 
usually the severe expressions of intrinsic allergy'. Many rem- 
edies have been advocated but none has been successful in a 


Treatment.— Besides adequate protection and the adminis- 
tration of epinephrine, potassium iodide and aminophyllinc, as 
previously oudined, patients with status asthmaocus »shou 
receive sedatives which eive relaxanon and restore effccti 
ni of epinephrine. The patient is usually worn out and 
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Before prescribing this, the patient should be ashed if he has 
taken aspirin without mishap. Neosynephrin in 0.25 per cent 
solution and propadrine are also effective, on topical applica- 
tion, in reducing edema. Propadrine may also be taken in- 
ternally, 24 mg. being given ever} 7 three hours with effects 
equal to ephedrine and with few side-reactions. Atropine is 
sometimes necessary when the discharge is troublesome. "The 
dose is 0.4 mg. once or twice a day. It causes dryness of the 
mouth. Belladonna is just as effective and is a constituent of 
U.S.P. rhinitis tablets. One of these, full strength, taken evert 7 
fifteen minutes until nasal discharge is relieved, will control 
the discharge with less discomfort than atropine. 

Environmental Control .— The ideal treatment is the avoid- 
ance of contact with the allergens. This entails, in the case of 
pollen allergy, remaining in an air-conditioned room or going 
to some locale where that particular pollen does not occur. 
For other types of inhalants, methods of avoidance will van 7 
with each one. For food sensitivity, elimination diets are neces- 
sary. 

Specific Treatment .— Hyposensitization may be accom- 
plished where avoidance is not practical. Usuallv, injections 
for pollen hay fever are given before the season (preseasonal 
treatment), or perennial treatment may be carried through 
the year. However, for acute hay fever during the season, 
caseasonal treatment is successful in some cases though it does 
not give as good results as preseasonal treatment. Very small 
amounts of extract are given frequently. The patient is tested 
intradermally with 1:10,000 dilution or higher and the sub- 
cutaneous dose is chosen from the test giving a one or two 
plus reaction. The first injection will be' Q.l cc. subcutane- 
ously of the selected dilution (for example, 1:10,000). Injec- 
tions are repeated once daily, increasing each dose by 0.1 cc. 
until 0.5 cc. is reached (after four davs), when 0.05 cc. of 
1 : 1000 dilution is used and increased ’to 0.1 cc. where it is 
maintained. The interval is increased to every two or three 
days. If there is improvement the treatment is continued for 
three weeks. If, after six injections, there is no improvement, 
there is no use in continuing. 

Another way of emplojing coseasonal treatment is by the 



434 


KEITH S. WILSON 


does allay apprehension and promote rest. In experimental 
animals it causes bronchoconstriction and, of course, it soon 
becomes habit-forming to many asthmatics. 


ALLERGIC RHINITIS (HAY FEVER) 

When the shock organ is in the nasal mucosa, there result 
symptoms of violent sneezing, extreme obstruction to nose, 
copious watery discharge, itching of the nose and general 
symptoms of lassitude, weakness, malaise and alternating sen- 
sations of heat and cold. Some patients have considerable 
prostration. Sleep may be impossible; appetite impaired. 
Cough is often present especially at night, and there may 
actually be mild asthma. As in asthma the causes may be ex- 
trinsic or intrinsic. 


Extrinsic Rhinitis 

The extrinsic cases of seasonal occurrence are due to pol- 
lens. However, foods and inhalants such as orris root, feathers, 
animal epidermis, wool, house dust and other dusts met v it 
in various occupations cause symptoms perennially. 

Treatment.— Treatment is directed against the edema o 
the nasal mucosa which results from stimulation of the com 


ergic nerves. 


gic ueivca. . .. • 

Drugs. —Epinephrine may be used as a topical applica io 
by spray or drops, but the side-effects do not justify the re- 
sults. Ephedrine is of longer action and may be applied a* 
reedy to reduce the edema and open the airway. osc , r0 P 
containing 1-2 per cent ephedrine in saline or oil may be s i * 
stilled into the nose as often as every two hours if necess 0- 
The patient can do this himself, preferably vhile j}. ,n s 
bed with head held back over side of bed. The phvsician i ca 
best do it by placing cotton swabs dipped in ep 1C by 

non in the patient’s nostrils. Ephedrine is a so 
mouth, for which use a convenient prescription is: 


Ephedrine sulfate 

Amytal 

Aspirin . . • • 

Sig.: One capsule every four hours. 


... 0.01S 
. 0.03 
. . 0.18 
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XtAXAGEMEXT of emergencies 

sets, urticaria or angioneurotic edema especially of the lips and 
tongue, or other allergic manifestations. X-ray examination 
of the gastro-intesrinal tract trill reveal marked muscle spasm. 

Treatment.— Epinephrine may be given and if very den- 
nite relief occurs an allergic cause is indicated. Atropine in 
1 mg. doses hvpodermically may also be tried. TT hbaraizd of 
food and the giving of only parenteral fluids trill help to allay 
symptoms. purge will remove the allergen more quickly 
from the gastro-intestinal tract but, of course, should not be 
given if there is obstruction or suspicion of appendicitis. 


URTICARIA (HIVES) AND ANGIONEUROTIC EDEMA 

Urticaria and angioneurotic edema are due to the same 
process of edema varying only in degree. The acute type re- 
sults from foods, drugs, contactants and occasionally inhalants. 
Repeated exposure to these offending substances may cause a 
semblance to chronicity. However, rite great number of cases 
of urticaria are probably not due to atopy, but are intrinsic in 
character, wherein such factors as foci of infection, endo- 
crine or emotional disturbances and physical agents such as 
heat, cold, sunlight and friction release a displav of atopic- 
like disorders. Emergencies may arise due to the location of 
the swelling, particularly if in the throat and larynx with 
danger of suffocation. In such cases intubation or tracheotomy 
may be necessary. 

Treatment.— A s in other types of allergy, epinephrine is 
the most eficient drug. If necessary it may be injected into a 
local lesion to reduce the edema. Topical application as with 
a spray may supplement injection. Urticaria causes intense 
itching and discomfort when generalized and seems to be- 
come refractor}’ to epinephrine, with the result that the pa- 
tient becomes exhausted from lack of rest, nervousness and 
poor nutrition. These patients resemble those with exhaustion 
rom intractable asthma. Thev require heaw sedation and 
procedures similar to those used in status asthmatica to give 
rest- Improvement often follows such measures. Colloidal 
paths, application of calamine and rinc lotion containing 1 per 
cent phenol and cold applications give considerable relief from 
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intradermal method. Each day the patient receives an intra- 
dermal injection of an amount of extract that will give local 
skin reaction, using the dilution of extract to which the pa- 
cient first reacts. The amount in one site should not exceed 
0.1 cc.; and, if more is given at a dose, several injections should 
be made. Thus increments would be 0.1, 0.2, 0.3, 0.4 and 0.5 
cc. of, for example, 1: 10,000 dilution (or higher dilution if the 
patient is very sensitive), and then 0.05, 0.1 and 0.2 cc. of 
1 : 1 000 dilution. The dose is judged by some allergists by the 
intradermal reaction which is about the size of the thumb- 
nail. This quantity is maintained regardless of the strength of 
dilution. "With the intradermal method the margin of safety* 
is narrow. Local reactions are more uncomfortable and sys- 
temic reactions more frequent. Relapse with coseasonal treat- 
ment may be due to overdosage or too long intervals between 
injections. 

Intrinsic Afopic Rhinitis 

As in intrinsic asthma the cause is not demonstrable by con- 
trol of environment. Intrinsic factors cause numerous cases 
of allergic rhinitis of extreme severity 1 '. These patients arc 
usually in middle life. A low basal metabolism is often present. 

Treatment.— Acute symptoms are treated by drugs used 
for the extrinsic type to combat edema and increased vagus- 
tone. Theelin and thyroid are sometimes effective. Histaminase 
in large doses of 75 to 100 units daily may be worthwhile. 
Injections of histamine and acetylcholine are also used. Ioniza- 
tion may be helpful in some cases. Cauterization of the nasal 
mucous membrane and especially submucous diathermy may 
give considerable relief. 

GASTRO-INTESTINAL ALLERGY 

Owing to marked edema of the mucosa of the gastro- 
intestinal tract and the muscle spasm, allergic reactions may 
simulate acute surgical emergencies, especially intestinal ob- 
struction and acute appendicitis. The allergen is usually a 
food. Diagnosis may be very difficult and the decision whether 
to operate or not may have to be made. History must be carc- 
fullv taken for occurrence of repeated gastro-intestinal up- 
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management of emergencies 

Technic for Intravenous Injections of Histamine — The in- 
travenous method entails the slow injection of 0.2 : mg . or 0.- 
cc. of 1:1000 dilution of histamine diphosphate diluted to 20 
cc. vvitli physiological saline solution. A small needle is used 
and the histamine solution is injected a little at a time, mth 
short pauses between injections. The patient complains of 
warmth, flushing of the face and headache. The injections are 
discontinued until these symptoms disappear, then resumed 
more slowly. Speed of administration is determined by the 
patient’s reaction which should be minimal. The next day 
the dose is 0.4 mg. and on the fourth day 0.6 mg. Usually there 
is a decrease of the itching and in the number of hives after 
the first or second injection. 

Schedule for Subsequent Subcutaneous Injection .— The in- 
travenous injections may be followed by subcutaneous ad- 
ministration according to the schedule on page 438. 


PHYSICAL ALLERGY 

This term, proposed by Duke, implies production of allergic 
disorders under the stimulus of physical agents such as heat, 
cold, light and mechanical irritation. The chief manifestation 
of physical allergy is urticaria. Through stimulation bv phys- 
ical agents, histamine or H-substance is released, and wheal- 
ing or massive edema results. When large amounts of hista- 
mine are released suddenly into the blood, severe reactions 
occur. Instances of sudden collapse while swimming suggest 
that hypersensiuveness to cold with resulting shock might 
be the cause of drowning in many cases. 

Treatment.— An attempt may be made to desensitize per- 
sons who have cold hypersensitivity if such is known. This 
may be done by subjecting the patient to decreasing tempera- 
ture baths starting at 90° F. A daily bath is taken at temper- 
atures two degrees lower than on the previous day, until the 
patient can stand 65° F. without symptoms. A 'daily cold 
shower is taken to keep up the desensitization. Similarly a 
neat-sensmve person may start with a cool bath and ea’ch 
aa\ increase the temperature until he tole 
of 100° F. or higher. It is important in sue 
patient be immersed in the bath suddenly. 


utes temperatures 
i therapy that the 
Rubbing the skin 
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the itching. Protective measures are also instituted to eliminate 
extrinsic agents and give protection against food, inhalant and 
contactant. 

Treatment of the chronic, intrinsic type of urticaria, aside 
from the symptomatic treatment, is aimed at possible inter- 
nal causes. Tbeetin is given with good results in cases of urtic- 
aria occurring at the time of the menopause; psychotherapy 
seems to have a definite beneficial effect; histaminase has been 
used in large amounts in these cases with varying effect. How- 
ever treatment with histamine injections gives more favorable 
results. The rationale of this procedure is vague. The drug is 
administered by iontophoresis into the skin, by subcutaneous 
injection, or intravenously. 

Schedule for Subcutaneous Injections of Histamine 


Injection 

Dilution 

Amount, 

Cc. 

Interval 


I 

1:10,000 

0.05 



2 

U 

0.05 

Twice a day 


3 


0.10 



4 

44 

0.10 



5 

II 

0.15 



6 

41 

020 



7 


0.25 



8 

U 

0.30 



9 

“ 

035 

Once a day 


10 

“ 

0.40 



II 

“ 

0.45 



12 

“ 

030 



13 

1:1,000 

0.05 



14 

1:1,000 

0.10 



15 


0.15 



1 6 

“ 

020 



17 

“ 

025 

Even - 2 days 


18 


0.30 



19 


0.50 


______ 

20 


0.30 



21 

“ 

0.50 



22 


0.30 

Ever) - 3 days 


23 

** 




24 
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den distress, apprehension, seems unable to talk, may gasp or 
cry out, turn ashen gray and sink into coma. Death may come 
ra'pidlv. However, various allergic manifestations such as 
suffusion, of the face, generalized itching, urticaria, asthma; and 
gastro-intestinal symptoms like vomiting and diarrhea ma} 
occur. If these latter signs appear before shock, the patient is 
less likely to suffer a quick disaster. 

Treatment.— In order to delay further absorption of anti- 
gen, a tourniquet is applied to the arm in which the injection 
was given. Epinephrine 1:1000 in doses of 0.5 to 1 cc. is given 
at once subcutaneously into another extremity. If the injec- 
tion of antigen has been given intradermally, epinephrine is 
injected into the site and just above it to delay lymphatic 
drainage from area. Cold compresses may be applied to local 
reactions. Intravenous administration of epinephrine 1:10,000 
mar be indicated in shock. The dose should be small, 0.2 to 
0.3 cc. Patient is kept hung quietly wrapped warmly. Arti- 
ficial respiration may be necessary and oxygen given if it is 
available. 


Precautions 

The injection of an antigen for desensitization should be 
given deep subcutaneously into an extremity. Before the 
plunger is pressed down it should be withdrawn to make cer- 
tain that the needle is not in a vein. Again it must be empha- 
sized that the dose and 'interval must be properlv adjusted and 
no short cuts taken. Epinephrine mixed with an extract de- 
lays absorption, but a reaction no less severe may take place 
later when the patient is out of reach of the doctor. Exercise 
or heavy exertion within several hours after an injection mav 
help to bring on a reaction. The patient should be instructed 
to earn- capsules of ephedrine, each containing 0.024 gm„ and 
at the onset of the first symptoms take a capsule and return at 
once to his physician. Usually the ephedrine is sufficient. 

In skm testing it is safer in children to use the scratch 
method, especially for egg and pollen. Egg in minute quantity 
may produce violent reaction of svstemic type or a shock- 

h “ ® a veI T seasirire P e ^on. Intradermal testing 

Should not be done with egg antigen in a dilution of less than 
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briskly with a coarse towel may help release of histamine and 
thus reduce the skin reactivity to friction as occurs in cases 
of dermatographia, an accompaniment of urticaria. 

PURPURA DUE TO ALLERGY 

Allergic purpura, Henoch’s variety, also known as the 
“erythema group with visceral symptoms,” may present an 
acute crisis due to hemorrhage and also a complicadng neph- 
ritis. The most effective therapy in such cases seems to be 
allergic control. Accompanying the purpura are usually uruc- 
aria, abdominal pain, arthritis, urinary findings such as hemat- 
uria, and gastro-intestinal bleeding. In the majority of cases 
foods are at fault. Skin testing is not of value but the use of 
elimination diets is the most effective diagnostic and therap- 
eutic measure. However, inhalants have been known occa- 
sionally to cause trouble. 


REACTIONS DUE TO PARENTERAL INJECTION OF 
SERA AND OTHER ANTIGENS 

Local Reactions 

When any parenteral injection of an antigen is given, dan 
ger of reaction is always present. At the site of the injecnon 
redness and edema may occur. The appearance of a loca 
reaction may be immediate or delayed from several to tvcnt) 
four hours. It is most commonly met with during the per- 
formance of skin tests. A wheal appears, surrounded by a 
flare of erythema. Gradually edema becomes more pro 
nounced. Urticaria may appear. 

Constitutional Shock 

A generalized reaction of severe nature may take place 
within a few minutes after injection of an antigen or scrum, 
usually with some signs of a local disturbance at the site o 
injection. Testing and treatment with undiluted horse scrum 
and pollen extracts have caused most of the violent an sen 

ous reactions. „ . * 

A patient who has a constitutional reaction experiences sud- 
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case desensitization is practically impossible; however, some 
other type of serum may be used, such as rabbit serum, em- 
ploying the same preliminary tests. Undiluted rabbit serum 
gives a nonspecific reaction which is not present when the 
serum is dilated 1 to 10. 

A patient with negative skin tests, who gives a history of 
receiving previous serum, or who has a history 7 of asthma, may 7 
be treated by 7 giving serum according to the desensidzadon 
schedule. A patient with positive skin tests but without his- 
tory of atopy 7 may be given serum very 7 cautiously and de- 
sensitizarion may' be possible. 

The injections of serum are given deep subcutaneously at 
twenty-minute intervals according to the following desensi- 
sensitization may be possible. 


Injection 

Dilution of Serum 

Dose, Cc. 

Site 

1 

1:10 

0.1 

Arm 

2 

i. 

oa 

u 

5 

U 

0.4 

U 

4 


0j6 

u 

5 

u 

OR 

u 

6 

Undiluted serum 

0.1 

Other arm 

7 

u 

oa 

u u 

s 

u ci 

0.4 

u u 

9 

“ *4 

0j5 

tt u 

10 


OR 

M U 

H 


in 

Thigh 


If a reaction to any given dose occurs, treatment should be 
given similar to that described under “Constitutional Shock.” 


Intravenous Desensifcatfon 

In the administration of antipneumococcns and other ther- 
apeuuc sera, the intravenous route is sometimes indicated. 
Administration should be begun by giving the serum at first 

Sf? 2CC ? rdm? t0 lhe a - b0Te Sch ^ dQle and *eu con- 
b > tbe injections intravenously with a 26- or 

-/ = auge needle at twenty-minute intervals' as follows: 
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1:1000, and preferably should be preceded by a scratch test. 
Pollens and other inhalants are safer for intradermal testing 
if used in 1:1000 dilution or weaker. 

Avoidance of Serum Reactions 

Serious consequences from the administration of serum can 
be prevented by recognizing factors which may lead to trou- 
ble, by making preliminary tests, and by using proper meth- 
ods of desensitization. 

History.— C areful inquiry should be made into history of 
family allergy, personal allergic symptoms, previous serum 
inoculations and the kind of serum used, lapse of time since 
previous serum, and occurrence of serum sickness. 

Preliminary Testing.— Preliminary testing should be done 
whether a history is negative or not. (1) Scratch test should 
be made with 1:10 dilution of the serum to be used. Normal 
horse or other serum should be used because tests with im- 
mune sera often produce the so-called E-E reaction which is 
nonspecific but may be confused with a positive allergic test. 
The scratch test with 1:10 dilution is the equivalent to an 
intradermal test with 1:1000 dilution. Tests are read in fifteen 
minutes. (2) Conjunctival test is done by using the same 1:10 
dilution in physiological saline. A drop is placed in the inner 
canthus of the eye. A positive reaction is denoted by a suf- 
fusion of the conjunctiva. Test is read in five minutes. Con- 
junctiva should be rinsed with a mixture of 4 cc. of adrenalin 
1:1000 in 12 cc. of boric acid solution. (3) Intradermal test 
is performed using the same 1:10 dilution and is read in 
twenty minutes. (4) As a final preliminary test an intradermal 
therapeutic dose of undiluted serum, 0.02 cc., is given and is 
watched for ten or fifteen minutes while preparing for treat- 
ment. 

Administration of Serum.— In the absence of positive 
findings in any of these tests, serum may be given without 
delay. Nevertheless, caution should be exercised, using a safe 
method like that outlined below for desensitization. If a pa- 
tient has a positive history of asthma due to horse dander and 
the cutaneous and ophthalmic tests are posidx-c, the injec- 
tion of therapeutic horse serum is contraindicated. In such a 
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THE MANAGEMENT OF THE EMERGENCIES IN 
INFANCY AND CHILDHOOD 
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If we define an emergency as a combination of circum- 
stances requiring immediate action or remedy, the question 
arises— who decides that such a condition exists? In pediatric 
practice obviously it is the child’s attendant-parent or nurse. 
In most instances it is a symptom or a symptom complex that 
alarms the parents. Therefore, it is most satisfactory to group 
these emergencies under the headings of syndromes, which 
apparent!)' require immediate relief and the diagnosis of which 
demands prompt investigation. 

CONVULSIONS 


A convulsive seizure in a child is always a terrifying spec- 
tacle and the parents almost invariably become panic-stricken. 
Yet the immediate prognosis of a paroxysm occurring at the 
onset of an acute illness is, with few exceptions, favorable. 
The recognition of the paroxysm presents no difficulties and 
is usuallv clear at a glance. The staring eyes, the unconscious- 
ness, the rigid body, the irregular respiration, the clonic spas- 
tic movements, the contortions of the face, the retraction of 
the neck and, finally, the violent jerkings of the extremities 
comprise a syndrome that can be mistaken for nothing else. 

TREATXtEKT.— The rectal temperature should be taken at 
once. If the fever is very high (104° to 107° F.) the child 
should be stripped and placed in a tepid bath (90° F.). Ether 
a hot or cold bath will increase the nervous excitability and 
the former is dangerous. A cold bath induces contraction of 
the peripheral arterioles and increases the congestion of the 
internal organs. The tepid bath may be entirelv sufficient to 
quiet the nervous system. When little or no fever is present 
the bath mar be omitted. r 
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Injection 

Dilation of Serum 

Dose, Cc. 


1 

1:100 

0.1 


"> 

u 

02 


3 

•• 

0.4 


4 

** 

OS 


5 

1:10 

0.1 


6 

it 

02 




0.4 


8 


OS 


9 

Concentrated serum 

0.1 


10 

diluted with equal 
amount of saline 

02 


11 

“ 

0.4 


12 

“ 

OS 


Rest of 

serum given slowly, diluted with 

equal 


amount 

of saline as a venoclysis 



— - 


Serum Sickness 

This is a delayed reaction that occurs following a first in 
jection of serum after a period of incubation, usually of sewn 
to ten days. This occurs in the large percentage of persons 
receiving serum. It is an uncomfortable inconvenience to 
patient but is not fatal and is self-limited. The treatment 
symptomatic. Histaminase may be given in large oscs 
about the time that symptoms are expected to appear. 
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THE MANAGEMENT OF THE EMERGENCIES IN 
INFANCY AND CHILDHOOD 


JOHN ZAHORSKY, M.D„ F.A.C.P.* 


Ip we define an emergency as a combination of circum- 
stances requiring immediate action or remedy, the question 
arises— who decides that such a condition exists- In pediatric 
practice obviooslv it is the child’s attendant-parent or nurse. 
In m ost instances it is a symptom or a symptom complex that 
alarms the parents. "Therefore, it is most satisfactory to group 
these emergencies under the headings of syndromes, which 
apparently require immediate relief and the diagnosis of which 
demands prompt investigation. 

CONVULSIONS 


A convulsive seizure in a child is always a terrifying spec- 
tacle and the parents almost invariably become panic-stricken. 
Yet the immediate prognosis of a paroxysm occurring at the 
onset of an acute illness is, with few exceptions, favorable. 
The recognition of the paroxysm presents no difficulties and 
is usually clear at a glance. The staring eyes, the unconscious- 
ness. the rigid body, the irregular respiration, the clonic spas- 
tic movements, the contortions of the face, the retraction of 
the neck and. finally, the violent j erlangs of the extremities 
comprise a syndrome that can be mistaken for nothing else. 

Treatment.— The rectal temperature should be taken at 
once. If the fever is very high (104° to 107° F.) the child 
should be stripped and placed in a tepid bath (90° F.). Either 
a hot or cold bath will increase the nervous excitability and 
the former is dangerous. A cold bath induces contraction of 
the peripheral arterioles and increases the congestion of the 
internal organs. The tepid bath may be entirely sufficient to 
quiet the nervous system. When little or no fever is present 
the bath may be omitted. r 
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If the jerkings persist, an anesthetic should be administered. 
For this purpose, nothing is so efficient as the inhalation of 
enough chloroform to quiet the jerkings and produce a re- 
laxation of the rigid trunk muscles. Ether is not a good sub- 
stitute, because it temporarily increases the nervous excitabil- 
ity. As soon as a reasonable respiration is established, the anes- 
thetic should be discontinued. If the convulsion reappears in 
a few minutes, the chloroform treatment may be repeated. In 
very stubborn cases I sometimes resort to a hypodermic in- 
jection of w or phine (%o grain for an infant one year old). 
However, a medicated retention enema, after a cleansing 
enema, is often effective (3 to 5 grains of chloral hydrate in 
1 ounce of water or 2 grains of barbital in cocoa butter). Both 
chloroform and chloral hydrate have a tendency to produce 
an acidosis which is really advantageous to these infants, as an 
alkalosis increases the nervous tension. 

In recent years medication by the barbital preparations has 
been extensively tried in the treatment of convulsions, al- 
though following my own experience I still prefer chloro- 
form and chloral hydrate. Nevertheless, the hypodermic ad- 
ministration of sodium amytal (Va grain for an infant one 
year old, 1 grain for a child five years old) is a potent remedy 
for quieting the child. The hypodermic injection of mag- 
nesium sulfate is not often indicated, since its paralyzing effect 
may decrease the child’s resistance to disease. 

Diagnosis.— As soon as the child is asleep after an eclamptic 
seizure, the diagnosis of the pathologic process behind the 
syndrome becomes an urgent task. As die majority of cases 
are accompanied by fever, this symptom becomes the diagnos- 
tic problem. A careful physical examination fortified by a 
study of the blood and urine is necessary. An infectious sore 
throat is undoubtedly the most frequent cause of convul- 
sions in infancy, and is readily 7 recognized. Pneumonia, dysen- 
tery 7 and any acute febrile disease (scarlet fever, malaria, etc.) 
may be ushered in bv a convulsion. However, the urgent 
problem is to exclude intracranial diseases. If the fever per- 
sists, the rigidity of the neck does not completely relax after 
the child has slept, and Brudzinski's sign appears, a lumbar 
puncture is indicated. This serves nor only as a diagnostic 



447 


EMERGENCIES IN INFANCY AND CHILDHOOD 


procedure but also is a powerful therapeutic measure to di- 
minish the intracranial pressure. In all stubborn cases of con- 
vulsions, meningitis and encephalitis must be excluded by the 
physical examination aided by an examination of the spinal 

fluid- . ... 

Whenever the history suggests a possible acute intestinal 

disease, the stool — usually liquid in these cases— should be ex- 
amined for pus cells. An acute enteritis may thereby be re- 
vealed many hours before a manifest diarrhea develops. 

When little or no fever is present the diagnostic survey 
should include chronic disease of the brain— epilepsy, tumor, 
hvdrocephalus— also metabolic disturbances-alkalosis and dia- 
betes. A blood examination is needed to exclude hypocalcemia. 
Finally, it should not be forgotten that convulsions may be 
produced by uremia— rather rare in infancy. 

The treatment thereafter is adjusted to the diagnostic indi- 
cations: the sulfonamide preparations for pneumonia or men- 
ingitis, calcium gluconate for alkalosis and dextrose for hypo- 
glycemia. 

CROUP 


Although the term “croup” has been deleted from the list of 
respirator}' diseases, it is useful to the practitioner as a name 
for a common and sometimes dangerous syndrome. The chief 
symptoms are hoarseness, a barking or rasping cough, laryn- 
geal stridor and a varying degree of dyspnea. The symptoms 
may come on gradually, but the most alarming forms of this 
disorder arise suddenly at night. The child awakens abruptly 
with a hoarse, strangling cough and the breathing is accom- 
panied by a rasping rone, which has a distinct qualitv easily 
recognized by the experienced phvsician. 

Treatment.— In all probability' some viscid mucus, more or 
less desiccated, is clinging to the laryngeal mucous membrane 
and m addition there is' a spasm of the intrinsic laryngeal 
muscles. The quickest way to relieve the symptoms is to* in- 
duce vomiting. A teaspoonful of syrup of ipecac or the same 
dose of compound syrup of squill by mouth will cause vomit- 
ng within fifteen *> twenty minutes, after which the child 

111 S° w sleep and breathe easily, although a slight stridor 
may persist for several hours. However, if the symptoms are 
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comparatively mild the emetic should be omitted; one may try 
grease or oil. A teaspoonful of butter, lard, olive oil or even 
mineral oil may be administered every few minutes. Two 
other measures should be instituted immediately. One is the 
application of a cold compress to the larynx and trachea, the 
other is the utilization of hot vapor inhalation. For the latter 
purpose the teakettle may be used, but a more efficient device 
may be bought at the drugstore (croup kettle, benzoin va- 
porizer, electric vaporizer). It is really not necessary' to add 
a medicament to the steaming water, although there is no 
objection to the use of compound tincture of benzoin or 
menthol. Having relieved the alarming symptoms the next 
task is to make a diagnosis. 

Diagnosis.— A cute catarrhal laryngitis, or spasmodic croup, 
is a symptom of many different diseases, and successful treat- 
ment depends largely on an exact diagnosis. It is seen in c 
common cold and evidence of the presence of a cold should e 
sought in the history of the patient, and in the family. - 
painstaking inspection of the nose and throat is necessary-. 

The catarrhal changes may seem obvious, but one must 
always be on the lookout for a diphtheritic exudate— m t e 
nose, on the tonsil, and especially' on the lateral walls o t c 
pharynx. The soft palate should be raised with the tongu^ 
depressor to give access to the nasopharynx. Ex en a s™ 3 e * 
udate no larger than a pea arouses the suspicion of diphtheria. 
If the dy'spnea and laryngeal stridor persist for sex era tours, 
it is a good practice to inject a therapeutic dose ( 1 0.00 units 
of antidiphtheritic serum as a precautionary; measure, u 
course, a throat culture is vitally important in all cases o 
croup xxhich do not y-ield to the simple treatment. 

A large dose of antidiphtheritic serum (15,000 to •- , 
units) is necessary if clinical or bactcriologic cm 
diphieria is discovered. The necessity of mtutanon | depends 
on the length of the illness and the seventy of the Jary - 
obstruction. Aspiration of the larynx is noxv succeaMj 
practiced, and only in badly neglected cases docs tr achcot 
omv or even intubation become an emergency .procedure 

Another serious disease xvhich is accompanied - 
and stubborn symptoms of croup is suhg ottic ar_ g 
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disease known for a century but which has received much 
study in recent rears, and is now called “acute laryngotra- 
cbeobronchitis/’ The bacteriologic data have not been clearly 
elucidated. We know that a severe inflammation with great 
swelling of the subglottic mucous membrane and even a fibrin- 
ous deposit occurs^ in these cases. A definite diagnosis can be 
made onlv by laryngoscopy. The practitioner is compelled 
to make such a provisional diagnosis in stubborn cases when- 
ever diphtheria has been excluded by bacteriologic studies 
and by therapeutic tests. 

Contrary to some recent statistics we have as a rule found 
the prognosis in subglottic laryngitis to be favorable. The old 
treatment with iodized calcium has been replaced by use of 
the sulfonamide preparations. We employ a continuous 
humidification of the room for several days. One-half tablet 
(each 0.5 gm.) of sulfathiazole or sulfadiazine is administered 
by mouth every four hours to a child weighing 20 to 30 
pounds. Intubation and tracheotomy are dangerous and these 
operations should not be performed except as a final resort in 
desperate and neglected cases. 

In the differential diagnosis of acute croup one must also 
consider three other conditions, namelv a foreign body in the 
larynx, edevu of the larynx and hypocalcemia hryngospam 
(tetanvl. 

SYNCOPE 

Attacks of fainting are rather uncommon in infancy and 
early childhood but more frequent in later childhood. The act 
of crying tends to inhibit the tendency to syncope, but any 
procedure which excites pain or provokes nausea may induce 
it. Curiously, diseases of the heart do not produce syncope, 
except the disorder characterized by an extreme bradycardia 
Iheart block). As a prophylactic procedure it is advisable to 
place all children on whom some simple operation is to be 
oone in the recumbent posture- 

cing the child 
l giving a dose 
of camphor or 
injection of a 


L tu: ATs. lent. 1 he treatment consists in 
in a recumbent position with the head low ; 
of a diffusible stimulant-coffee, whiskey spi 
aromatic spirit of ammonia. The hypbdern 
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solution of adrenalin chloride — 4 to 5 minims— is rarely neces- 
sary. 

Diagnosis.— The symptoms of syncope are well known; 
nausea, dizziness and pallor are the premonitory manifesta- 
tions. Then the child falls and becomes semiconscious. The 
pulse is feeble and usually very slow. The respirations are 
also shallow and slow. The blood pressure falls, sometimes to 
an alarming degree. The muscular system remains relaxed 
and no muscular j erlangs are observed. 

The differential diagnosis must consider eclampsia, heart 
failure and shock. When the physician observes the patient 
during a fainting attack the diagnosis presents no difficulties. 
However, in obtaining the history of one or more previous 
attacks the description of the symptoms by the parent are 
usually too indefinite to separate syncope from minor 
epilepsy. 

CARDIAC FAILURE 

Sudden heart failure in children is comparatively rare, ex- 
cept in diphtheritic myocarditis. Even in this disease, premoni- 
tory symptoms point to a failing circulation a few hours be- 
fore death. Acute cardiac dilatation from rheumatic myo- 
carditis is sometimes the cause of an emergency. Rarely an 
intestinal intoxication produces a serious form of myocardial 
disease, the symptoms of which are tachycardia with falling 
blood pressure. The occurrence of coronary thrombosis is 
almost unknown during childhood. We have seen sudden 
death occur in extreme mitral stenosis and in chronic ad- 
hesive pericarditis. Attacks of paroxysmal tachycardia arc 
manifestly alarming but rarely end fatally. Congenital heart 
disease increases the liability to paroxysmal arracks of cyan- 
osis and dyspnea. 

Treatment.— Digitalis is contraindicated in the brady- 
cardia and the late circulator)' failure following diphthcna. 
Restlessness should be relieved by the hypodermic injection 
of morphine (Kc grain to a child of five years). As a 
profound metabolic disturbance is associated with the circula- 
tor)' failure and vomiting is almost invariably present, t he in- 
travenous injection of glucose is indicated (10 per cent solu- 
tion). The infusion should be given very slowly over a pro- 
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longed period of rime. Small doses of epinephrine may be ad- 
ministered hypodermically ever>- half hour Camphor and 
strychnine. formerly used bv practitioners, have been gen- 
erally abandoned. Sometimes a slight improvement of the 
pulse mav be obtained by the use of caffeine (caffeine sodto- 
beuzoate solution, dose 1 to 2 grains). _ ^ 

For the congestive heart failure of rheumatic fe\ er. ntgJ- 
tjRs is indicated. Acute cardiac dilatation from mitral stenosis 
or adhesive pericarditis sometimes is temporarily improved bv 
a h)-podermic injection of a digitalis solution (I have used 
digi'folin. 0.5 cc.. for a child 5 years old). Acute decompensa- 
tion of the heart induced by any severe infectious disease is 
rarely benefited bv the administration of digitalis. Tins drug 
may be tried in the syncopal attacks of congenital heart dis- 
ease. if tachycardia, not bradycardia, is manifest. 

It is difficult to relieve the symptoms of paroxysmal tachy- 
cardia promptly. I have prescribed qttimdine sulfate (1 grain 
even* three hours) with apparent benefit, but have had no 
success by pressure over cite carotid arteries. Recently. 
w.w/;n/y/— dose 2 to 5 mg. hypodermically, has been recom- 
mended in these cases. 

I have had no experience with venesection to relieve a di- 
lated heart. On physiological grounds it seems indicated in 
selected cases. The administration of oxygen is an essential 
part of the restorative treatment. 


RESPIRATORY FAILURE 

An emergency frequently arises when a child docs not 
receive a sufficient amount of oxygen into the blood (anox- 
emia) to meet respirator)- requirements. The obvious symp- 
tom is difficult)* in breathing, or failure to breathe. " The 
physician at a glance should deride whether the respirarorv 
moyements are feeble or labored. If definite cyanosis is present 
the immediate inhalation of oxygen is indicated and the cen- 
tral nervous system may be stimulated by the hypodermic in- 
jection of caffeine sodwbenzejte (dose 1 yra'in) or alphj- 
tol’dwe (dose > to 10 minims of the solution). 

uiagxosis,— We distinguish two forms of respiratorv fail- 
ure. the obstructive and the paralytic. The forner is due to 
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an obstruction in the respirator}' tract, the latter is caused by 
a central or peripheral lesion in the nervous system. It is be- 
yond the scope of this article to discuss accidents, such as 
drowning, the aspiration of foreign bodies, accidental hanging, 
or the rupture of a varix or abscess into the trachea. The man- 
agement of croup has been discussed. 

Bronchiolitis of Young Infants— Feeble infants sometimes 
fail to expel the viscid mucus that accumulates in the bron- 
chioles during an attack of bronchitis. This may be compli- 
cated by a lung involvement (bronchopneumonia). As a rule 
the infant shows little or no fever, but the labored respiration 
accompanied by a persistent cough points to a pulmonary dis- 
ease. Auscultation reveals subcrepitant rales over both lungs 
and a very feeble respiratory murmur. 

We sometimes resort to an emetic in these cases. The vomit- 
ing expels some of the mucus from the bronchial tubes. For 
such infants, a 7 mtstard pack is applied to the chest, and stem 
inhalations are used for several hours. The inhalation of 
oxygen will dispel cyanosis The strength of the infant should 
be maintained by regular feeding. Whiskey is useful to quiet 
the cough (10 to 20 drops every two hours). Expectorants in 
small doses may hasten the liquefaction of the mucus. Syrup 
of ipecac in 1 0-drop doses may be given ever}' three hours. 

Asthma.— Asthmatic attacks may occur in infancy but the 
incidence is much higher during childhood. The sudden onset, 
expiratory dyspnea, sibilant rales and afebrile course are char- 
acteristic. On holding the car close to the chest the asthmatic 
wheeze is generally perceived. 

A hypodermic injection of epinephrine hydrochloride (5 
to S minims of a 1:1000 solution) brings prompt relief in 
older children, but is less effective in infants. No untoward re- 
sults from epinephrine have been reported, and one should not 
hesitate to give a full therapeutic dose. The dose may be re- 
peated in an hour or longer. If sleep is necessary, 1 grain of 
barbital may be prescribed to a child of five years. However. 
for quick action, a subcutaneous injection of codeine (lie to 
H grain) is gratifving. It should be remembered that an asth- 
matic arrack has a marked tendency to subside in two to three 
davs. bur recurrences are to be expected. 
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A rational diagnosis demands a search for the offending 
substance to which the child is allergic— often a difficult task. 

Bulbar Polimnyelitis.-The most distressing complication 
and the most frequent cause of death in infantile parah sis is 
bulbar paralvsis with resulting diaphragmatic immobility. The 
diaphragm does not contract and the child dies of suffocation. 
For many hours the child, by voluntary contraction of the 
accessor) 1 respirator)' muscles, may manage to carry air into 
the lungs. Then sleep supervenes and respiration ceases. Arti- 
ficial respiration carried on for weeks or months by means of 
the Drinker apparatus mav save some of these unfortunate 
little patients. 

More rarelv a central paralysis of the diaphragm may be 
caused by diphtheria or encephalitis. A cessation of respira- 
tion due to a compression of the medulla following an injury 
to the brain is a dreaded accident that mav baffle the brain 
surgeon. 

Dangerous respiratory deficiencies, of course, mav arise 
from a massive pneumonia or a large pleural effusion. In in- 
fants the respirator)* difficult)' mav come on suddenlv and 
unexpectedly, and the oxygen tent is urgently needed. In 
rapid pleural effusions, aspiration of serum or pus mav be 
necessary. It should be remembered that sudden dyspnea and 
cyanosis may arise from a pneumothorax . Often a roent- 
genogram is necessary for making positive diagnosis. Aspira- 
tion of the pleural air is of doubtful value but may be em- 
ployed to relieve extreme dyspnea; however, removal of too 
much air may again open the pulmonary lesion, causing the 
pleural cavity to refill with air. Dependence must be placed 
chiefly on oxygen inhalation. The lung lesion gradually heals 
and the air is absorbed. 


teiSTAXIS 


Most cases of nosebleed are relatively harmless, but severe 
and protracted cases anse which are the occasion for urgent 
professional calls. = cut 

TREAT.MENT.-If the nasal hemorrhage has lasted more than 

the nose and^^d C ^ compr eSTof 

nose and cold applications to the face-a tampon (gauze 
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or cotton) moistened with a few drops of epinephrine solu- 
tion should be inserted deep into the nose. A solution of eph- 
edrine (1 per cent) may be used instead. Hydrogen peroxide, 
full strength, is a good hemostatic. A tamponade of the pos- 
terior nares is rarely necessary. If the bleeding continues, a 
hypodermic injection of fibrogen (1 cc.) may be tried. The 
intramuscular injection of human blood, 30 to 60 cc., is indi- 
cated in stubborn cases. Recently, vitamin K (Klotogen) has 
been successfully used in some stubborn hemorrhages, al- 
though its curative value is greatest in true hypoprothrombi- 
nemia, as in die hemorrhagic disease of the newborn. 

Diagnosis.— The cause of a spontaneous nasal hemorrhage 
usuallv may be determined from a study of the history. As a 
rule, the temperature should be taken, as severe nasal bleed- 
ing may be the initial symptom of an infectious disease, as 
measles, influenza, or typhoid fever. Inspection of the nares 
and throat to discover a foreign body or a possible diphthentic 
exudate is part of the routine examination. A passive conges- 
tion from a disease of the heart sometimes produces a senou^ 
blood loss from the nose. Uremia, by increasing the b oo 
pressure, may be the cause of recurrent epistaxis. It shorn not 
be forgotten that severe epistaxis may occur early hi 
bocvtopenic purpura and in leukemia. In a young cut t ic 
possibility* of scurvy should be considered. In many cases a 
small ulcer of the septum may be discovered which is tre.net 
bv cauterization (nitrate of silver, chromic acid or r ic acuu 
cautery*). Fortunately, most cases of epistaxis arc due to trau- 
matism or any* excitement that increases rhe blood pressure 
and not much blood is lost. 

INTESTINAL INTOXICATION WITH DEHYDRATION 

The symptom-complex known as dehydration or an! \ 
dremia which occurs in intestinal intoxication is not so r * 
quentlv met today as twenty* years ago. Most cases o inc 
nal intoxication arise from food poisoning: or gaso-mcn - 
diseases accompanied by vomiting and diarrhea. The ■ 
becomes semiconscious and the skin assumes an as n ' • 

eyes appear sunken and the fontanel depressed. The skm' is 
dry and. when pinched, reveals a loss in elasticity . -P 
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non varies, depending on the degree of acidosis. The urine is 
almost completed Oppressed, while the tissues are continu- 
ously depleted of mater and salts by the mater)- diarrhea. As 
a rule, the fever is not vers* high and may be subnormal. 

TKEATMEN-r.-When the baby is seen early in the home, 
an attempt should be made to supply the necessary fluid and 
salts by ample means. I still adhere to the old treatment. W e 
prepare hurley voter (or rice mater) with 3 per cent barley 
flour and J per cent sugar (cane sugar or dextrimaltose) and 
0.3 per cent common salt. According to the age of the infant. 

5 to 6 ounces of this barley mater should be fed ever)- three 
hours dav and night. It is really surprising how rapidly the 
serious symptoms subside after this simple treatment. I have 
not been impressed by the results of substitution of apple 
powder for the barley and sugar. 

When the infant has been neglected and the intoxication 
has persisted for a day or more, it is expedient to hospitalize 
the infant. The lost fluid and salts are replaced by hypo- 
dermoclysh. For this purpose I usually prescribe equal parts 
of Ringer's solution and a 6 per cent solution of glucose. Sev- 
eral ounces may be supplied to the body in this may. A physi- 
ological salt solution may be substituted for the Ringer’s so- 
lution. If symptoms of acidosis are manifest, Hartmann's 
solution is to be preferred. The intraperitoneal injection of salt 
solution is not often prescribed, as an element of danger is 
added by this procedure. Continuous intravenous therapy mav 
be necessarr in serious cases. We favor the technic of AshlV 
and Moore (J. Ped.. 6: 88, 1935). 

In passing, me may refer to the old treatment formerly 
used in cholera infantum: a hypodermic injection of morphine 
and atropine. This is a powerful remedy for checking the 
tremendous loss of mater from the intestine and mav berried 
in selected cases. 


Diagnosis. It must be admitted that diagnosis in gastro- 
intestinal diseases has not been satisfactorily" elucidated We 
«y to place such cases in the categories of food poisoning 
diarrhea of the newborn, infectious enteritis, bacillarv dv^en- 
tery parenteral infection and allergv. The presence of micro 
scope pos in a amen- stool is a s®, of an LecS JS. 
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Of course, a bacteriologic diagnosis should be attempted in 
all forms of enteritis. 

ACIDOSIS 


As a rule acidosis— that is, a shifting of the ion concentra- 
tion of the blood to the acid side— is accompanied by dehydra- 
tion, the result of diarrhea and vomiting. We have seen cases 
in which the signs of dehydration were insignificant and yet 
the child manifested serious symptoms: deep breathing, 
flushed skin, anxious countenance and acetonuria. This syn- 
drome is sometimes encountered as a complication of aceto- 
nemic (cyclic) vomiting. More frequently a gastro-ententis 
or dysentery causes the acidosis. Diabetes, of course, is a 
common cause of air hunger. , . 

Treatment.— Often a gastric sedative (phenol, Yio minim 
in milk of magnesia, Yz dram) and the oral administration o 
water containing sodium citrate (0.5 per cent) and sugar (7 
per cent) will allay the symptoms. In severe cases we use 
Hartmann’s solution by prolonged hypodermoclysis. A yenoc- 
lysis of Hartmann’s solution with glucose is indicated in t c 
dangerous forms of this metabolic disturbance. Much c 
pends on the promptness in recognizing the disease, n t c 
cases due to starvation a few doses of sodium citrate 
grains every hour) will rapidly allay the hyperpnea an men 
tal distress if gastric feeding can be instituted. 

Diagnosis.— It is not always easy to make a comprc icnsn 
diagnosis in these cases. Deep and rapid breathing ma) 
caused by diseases of the heart or lungs. Furthermore, a pa 
ysis of the diaphragm or intercostal muscles (poliomycm i , 
diphtheria) may cause unnatural respiratory efforts, in 

cases the question of diabetes mellitus presents itse • sp 

men of urine should be obtained— by catheterizing c • 
der if necessary-and tests made for sugar and diaceoc aci • 
When sugar is present in the urine it is best to ma 'C 
termination of the blood sugar also. The ketosis o 
is treated with insulin, glucose and water. _ „ n „rrnrra- 

Clinically, measurements of the hydrogen ion . 

rion of plasma are rarely made. Wc must depend on the dm 
ical si°ns and symptoms and the exclusion of orgam 
of thTheart. lungs and kidneys. In period, c attacks of cychc 
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voniitine, alkalosis might be expected, but an acetonemia and 
ketonuna regularly occur. Sedatives, sodium chlonde and 
sugar are the" most' effective agents for treatment. 

Some confusion has arisen in the differential diagnosis oi 
acidosis and alkalosis. It is assumed that protracted vomitm| 
induces an alkalosis rather than an acidosis, owing to loss of 
hydrochloric acid. However, in infants there is so little secre- 
tion of the acid into the stomach that this assumption must not 
be taken seriouslv. The systemic depletion of carboiy drates 
from starvation will generally overbalance the trifling loss of 
hydrochloric acid. Clinically, we depend on the type of 
breathing, acetone breath and acetonuna for diagnosis. 


COLIC 

Many babies cry excessively during the first three or four 
months of life. I favor the theory that these infants belong 
to a distinct constitutional type— the neurotic type, charac- 
terized by hyperexcitability and hypertonicity. Recently it 
has been shown by roentgen studies that the intestine of the 
young infant presents a deficiency pattern, similar to that 
found in avitaminosis. This indicates a disturbed or inefficient 
nerve function characterized by hvpennotilitv and hvper- 
tonicity. There are abnormal segments of dilatation and con- 
striction. Areas of spasm and segments of dilatation may be 
readily demonstrated by a roentgenogram. It is an old ob- 
servation that there is a marked predisposition to colic from 
trivial causes in young infants, and this tendency is explained 
by the assumption that the stomach and intestine have not 
“learned” to function smoothly. Probably the myenteric 
plexus is immature. Curiously, the breast-fed baby presents 
the symptoms more often than one artificially fed.’ 

TREATMEsrr.-The most effective treatment is an enema, 
about 1 ounce of plain warm water injected into the rectum 
with a baby syringe. Abdominal massage favors the expulsion 
of gas or fermented stool. A carminative may be given- ? 
drops of spirit of chloroform, 10 drops of whiskey. 10 drops 
of the elmr of catnip and fennel, ox 15 drops of peppermint 
These togs must be well diluted 4h 
auare that carminatives are not acceptable to many prac- 
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titioners, who regard them as useless. Nevertheless, experience 
has taught that they do favor a relaxation of the intestinal 
spasm if not the expulsion of gas. Paregoric, in 5- to 10-drop 
doses diluted, may be administered when the milder drug.-, 
fail. Atropine has a remarkable antispasmodic effect in some 
cases. A combination of morphine (Yioo grain) with atropine 
(Vi ooo grain) is the best intestinal sedative for quieting the 
hypermotility and spasm. The elixir of phenobarbiral (10- to 
15-drop doses) is being extensively prescribed for colic. 

Diagnosis.— Whenever a baby cries vigorously and per- 
sistently the possibility of hunger must be considered. There 
is no doubt that many infants showing the symptoms of colic 
are really hungry. After a careful palpation of the abdomen a 
rectal examination is required (use the little finger). Often a 
rectal stenosis due to incomplete absorption of the membrane 
produced by the fusion of the hindgut and proctodeum is 
discovered in young infants. Repeated dilatation with the fin- 
ger is indicated. 

Earache should be suspected whenever the child shows the 
signs of a “cold.” It is a good practice to inspect the ear- 
drums in the course of every physical examination of an in- 
fant. In older infants who suddenly manifest the symptoms of 
severe pain, inmsmsception should be excluded by careful 
abdominal and rectal palpation. 

When the diagnosis of infantile colic has been made, an 
extensive inquiry into the feeding is necessary'. A change in 
the feeding frequently cures the colic. In breast-fed babies 1 
ounce of barley water before nursing seems to improve the 
gastro-enteric motility. In bottle-fed infants the protein in the 
milk should be temporarily reduced to a minimum. How- 
ever, in many instances one must wait patiently for the ma- 
turity of the myenteric nervous system. 
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MANAGEMENT OF ACUTE POISONINGS* 

JULIUS A. ROSSEN, M.D.f 

A poison is any substance which through its inherent chem- 
ical properties and by its ordinary action is capable of de- 
stroying life or of seriously endangering health when it is ap- 
plied to the body externally or in moderate doses internally. 

Acute poisoning is the sum of the toxic manifestations pro- 
duced by talcing a large amount of a poison in a single dose, 
or by taking several smaller doses with such frequency as to 
result in sudden illness. 

Two groups of patients are encountered in acute poisoning: 
{\) those with a definite history of the source and as often 
the kind of poison, and (2) those with the nature of the poi- 
son entirely unknown. We seek in the management of acute 
poisonings, 

First, to determine what the poison is. 

Second, to get rid of all or as much of the poison as pos- 
sible at once, 

Third , to administer an antidote or antagonist so as to 
neutralize the effects of the poison promptly, 

Fourth, to allay symptoms and, 

Fifth, to take all possible measures to support the patient 
and to ward off death. 


THE POISON 


When we see the very acutely ill, and the nature of the 
illness is obscure, especially in children, we should never for- 
get the possibility of poisoning. Adults often tell you of a 
poison accidentally or purposely taken, but the child will 
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frequently pick up unknown articles, boxes, bottles, or in- 
secticides left about the yard or house and swallow their con- 
tents. It is important however not to waste time, but to take 
steps to rid the patient of whatever poison he has. 

Sources of Acute Poisoning 

Frequently patent medicines, insecticides, cleaning fluids, 
inks, shoe dyes, or hair dyes may be the source of an acute 
poisoning. Knowledge of the usual contents of the more com- 
mon of these will be extremely helpful, if the labeled article 
is not at hand. There follows a list of the ingredients in prep- 
arations used by the laity: 

A. Patent Medicines 

1. Laxatives— aloes, belladonna, calomel, phenolphthalein, saline 

cathartics, strychnine. 

2. Liniments— acetone, alcohol, ammonia, capsicum, chloroform. 

menthol. 

3. Cold, grippe and headache cures— anripyrine, bromides, caffeine, 

phenacetin, quinine, salicylates, acetanilid. 

4. Ointments— camphor, capsicum, carbolic acid, quinine, salicylic 

acid, turpentine. 

J. Soothing syrups— calomel, castor oil, opium and its denVativcs. 

B. Insecticides— Rat Poisons 

Fly poison— arsenic. 

Insect poteders— pyrethrum, sodium fluoride, sodium fluosiiicaie. 

lead, sulfur, lime, phosphorus, methyl alcohol. 

Moth poisons— naphthalene, camphor, cedar gum. 

Rat poisons— phosphorus, arsenic, lead, arsenous o\idc. copper 
hydrate, lime, sulfur, nicotine, phenol, strychnine. 

C. Fireworks— phosphorus, mercury rhiocyanidc. 

D. Food. 

1. Botulism— decomposed proteins and fats often found in cream 

or custards affect anterior horn cells of the spinal cord. 

2. Bacterial toxins— Staphylococcus, Salmonella group. 

3. Poison— such as that of the mushroom. 

E. Bites and Stings 

1. Snakes 

2. Spiders 

3. Bee stings 

Symptoms of Acute Poisoning 

"When a case of poisoning is encountered, the following 
symptoms suggest the poisons indicated: 

1. Vomiting after a meal, purging and abdominal pair: -fond n 

suspect. ., 

2. Convulsions— strychnine, nicotine, camphor, aspidium, cyanides. 
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5. Coma— opium and derivatives 

4 . Rapid respiration— atropine, carbon diovide 

5. Dehrrm — atropine group, cocaine. 

6 Dilatation of pupil-atropine group, cocaine, nicotine. 

7. Constriction of pupil— morphine, pilocarpine, chloral, phenol 
S. Paralysis— cvamdes, carbon monoxide, carbon dioxide. 

9 Ci ano ns— botulism, aniline, opium. 

10 Salivation- mercury, pilocarpine 

11 . Odor of breath, street— hi drocr amc acid, garlic— phosphorus 

12 . External tissue destruction, xellow— nitric acid. 

Symptoms of poisoning are in a great many instances so 
similar that it is best to divide poisons into classes and to then 
detail the management of each. The following classification* 
seems to me the best for this purpose: 

Classes of Poisons 

Class 1 Gasiro-intestinal irritants 
Ucids 
Alkalis 

Irritant metallic salts 

Food poisons— certain types of mushrooms (Amanita phalloidcs) 
Class 2 Central-nervous s\ stem irritants 
Belladonna-containing drugs 
Cocaine 
Scopolamine 
Strychnine 
Volatile oils 

Food poisons— mushrooms (Amanita mnscaria) 

Class 5 Xervous and circulator y system depressants 
All cardiac drugs in large doses 
Coal-tar products 
Ciarude 
Hypnotics 
Narcotic drugs 
Nicotine 

Most phenol-containing drugs 

Food poisons (a) botulism (£) mushroom 

Snake bite 

emergency treatment before diagnosis is 

MADE 

Spke °j S lar § 6 varie T of chemicals and 
thrive Cl ^ ren_and 1 eV f en ^dults-swanow, fatalities are 
clanveh rare The natural safeguards, vomiting and diarrhea 
come to onr md, and the former, especially in Ae cMd^oS 

OOT, 55 J xi'bJri^'n) Ftrairago!nL heraPy ' Amencm Medica] Assoda- 
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frequently pick up unknown articles, boxes, bottles, or in- 
secticides left about the yard or house and swallow their con- 
tents. It is important however not to waste time, but to take 
steps to rid the patient of whatever poison he has. 

Sources of Acute Poisoning 

Frequently patent medicines, insecticides, cleanin'! fluids, 
inks, shoe dyes, or hair dyes may be the source of an acute 
poisoning. Knowledge of the usual contents of the more com- 
mon of these will be extremely helpful, if the labeled arriclc 
is not at hand. There follows a list of the ingredients in prep- 
arations used b}* the laity: 

A. Patent Medicines 

1. Laxatives— aloes, belladonna, calomel, phenolphthalein, saline 

cathartics, strychnine. 

2. Liniments— acetone, alcohol, ammonia, capsicum, chloroform, 

menthol. 

3. Cold, grippe and headache cures— anripyrine, bromides, caffeine, 

phenacetin, quinine, salicylates, acetanilid. 

4. Ointments— camphor, capsicum, carbolic acid, quinine, salicylic 

acid, turpentine. 

J. Soothing syrups— calomel, castor oil, opium and its derivatives 

B. Insecticides— Rat Poisons 

Fly poison— arsenic. 

Insect poteders— pvrethrum, sodium fluoride, sodium fiuosilicate. 

lead, sulfur, lime, phosphorus, methyl alcohol. 

Moth poisojis— naphthalene, camphor, cedar gum. 

Rat poisons — phosphorus, arsenic, lead, arsenous o\idc, copper 
hydrate, lime, sulfur, nicotine, phenol, strychnine. 

C. Fireworks— phosphorus, mercury thiocvanidc. 

D. Food. 

1. Botulism— decomposed proteins and fats often found in cream 

or custards affect anterior horn cells of the spinal cord. 

2. Bacterial toxins— Staphylococcus, Salmonella group. 

5. Poison— such as that of the mushroom. 

E. Bites and Sttngs 

1. Snakes 

2. Spiders 

3. Bee stings 

Symptoms of Acute Poisoning 

WTien a case of poisoning is encountered, rhe follow mg 
svmptoms suggest the poisons indicated: 

!. Vomiting after a meal, purgin'; and abdominal pa:n -food o 
2. Contt/Irions— strychnine, nicotine, camphor, aspidium, cyanides 
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is prolonged. There follow a comparative table quoted from 
PetersonT Haines, and Webster: “Legal Medicine and Toxi- 
cology.” 

Vomiting 

(Frequentlv associated with purging and abdominal pain) 

Poisons: Arsenic, antimony, aconite, corrosive adds and alkalis, barium, 
colchicum, cantharides, digitalis, copper, iodine, mercury, phosphorus, 
phenols, mood alcohol, veratrum, zinc, poisonous foods. 

Discuss: Gastritis, sastro-enteritis, gastric and duodenal nicer, cholera, 
cholera morbus, ~ cholera infantum, uremia, addosis, onseq of many 
acute infectious diseases, the early stages of pregnancy , brain tumor* 

Convulsions 

Poisons: Aspidium, brucine, camphor, cyanides, nicotine, santonin, strych- 
nine. 

Diseases: Uremia, puerperal edampsia, tetanus, epilepsy, many acute cere- 
brospinal disturbances, especially meningitis. 

Coma 

Poisons: Opium and most of its derivatives, hydrated chloral, sulfonal. 
trional, veronal and other barbituric-add derivatives, paraldehyde, 
chloroform, cyanides, carbon monoride, carbon dioxide, atropine, hyo- 
sdne, the various alcohols and phenols. 

Diseases: Uremia, puerperal edampsia, addons, diabetes, cerebral hemor- 
rhage, cerebral thrombosis and embolism, brain injury, epilepsv and 
other brain diseases. 

Dilation- of Pupil 

Poisons: Belladonna, stramonium, hyoscyamus, scopola, and their deriva- 
tives, gelsetnium, cocaine, nicotine. 

Duearer: Certain nervous diseases causing optic atrophy, sympathetic irri- 
tation, or weakness of the oculomotor nerve. 

Contraction of Pupil 

Poisons: Opium and its derivatives, physostigmine and its derivatives, pilo- 
carpine, muscarine. 

Discsses: Certain nervous diseases such as tabes. 

General and Partial Paraltsis 

Poisons: Cyanides, carbon monoride, carbon dioxide, botulism. 

Diseases: Apoplexy, brain tumor, meningitis. 

Slow Respiration 

Peironr: Opium and its derivatives, carbon monoride. 

Diseases: Uremia, compression of brain, as from hemorrhage. 

Rapid Respeation 

Poisons: Atropine group, cocaine, carbon dioxide. 

«riL ACQTe rtSpir3r0ry di ' eases - ]es5ons of medulla oblongata, hys- 
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readily. Available are three methods of emptying the stomach: 
(1) the stomach tube; (2) emetics; (3) give water and pro- 
duce vomiting by gagging the patient mechanically. 

Usually the last of these three methods is the first one 
applicable to the patient. Ordinarily it is safe to tell the 
parents, friends or relatives over the telephone to mix the 
white of an egg with water, get the patient to swallow it and 
then produce vomiting by gagging with a spoon, or in the 
child even with a finger. A catheter introduced into the esoph- 
agus is more efficient. Steps must be taken to prevent aspira- 
tion. 

The contents of the intestinal tract should also, in some 
cases, be evacuated by the use of cathartics. I prescribe milk 
of magnesia in small but repeated doses for an hour or longer. 

The standard emergency treatmeirt is albumen water, an 
emetic and milk of magnesia. A routine antidote for unknown 
poison is 2 parts of charcoal, 1 part tannic acid and 1 part 
magnesium oxide mixed with water and followed by lavage 
and purgation. 

Emetics and lavage.— Syrup of ipecac is a safe emetic (4 
teaspoonfuls), but its action is rather slow. A teaspoonful of 
salt or a half teaspoonful of mustard diluted with water may 
serve effectively. Apomorphine is too depressing, especially 
for children. Lavage with plain lukewarm water is indicated 
in infants, but in older children and adults it presents certain 
technical difficulties. It should be remembered that emetics 
are contraindicated when a half hour or more has elapsed 
after swallowing a corrosive poison (mercuric chloride, car- 
bolic acid, lysol, potassium permanganate, etc.). When in 
doubt, lavage with a well lubricated stomach pump is safer. 

In local poisoning , washing is employed; in gaseous poison- 
ing, the patient is removed to fresh air, artificial respiration is 
resorted to and oxygen and carbon dioxide are given. For the 
emergency treatment of bites and hypodermically adminis- 
tered poisons , ligature, removal by suction and even excision 
are emploved. 

SYMPTOMATIC DIAGNOSIS 

Manv diseases and poisons show a great similarity' in symp- 
toms. Most diseases have a much slower onset and the course 
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Xjc Syn : p:<mx 

Ammonia ...... Swelling, inflation of 

bronchial rubes, dyspnea. 

Antimonv Diarrhea soon occurs: 

late svmptoms those of 
Class 3: circulator.- de- 
pression. 

Arsenic Frontal headache; con- 

striction of throat; ed- 
icts' pains-, eruptions on 


Treatment 

Diluted vinegar; lemon 
juice; followed by olive 
oil; castor oil. 

Tannic acid. Vi teaspoon 
in water; later magnesium 
carbonate. 

Official antidote, ferri 
hvdroxidum cum mag- 
nesii orido, 3 or.-, later 
castor oil. 


Cantharides Kidnev and bladder irri- 

tation; straneurv; abor- 
tion. 

Castor oil beans Collapse. 

Chromic add Often cramps in legs. Chalk; lime water; mag- 

nesia. 

Cyanide (also Gass May act like hydro- Methvlene bine. 

a) cyanic add; mav cause 

stomach svmptoms. 

Formaldehyde If swallowed, verv weak 

solution solution of ammonia; di- 

luted aromatic spirits of 


Hydrochloric add . . Lips and mouth show 
white eschar. 

Lead acetate Colic; muscle cramps; 

convulsions; stupor: 
coma. 


Matches Phosph orns. 

Mercury bichloride . .Convulsions; coma; col- 
_ lapse. 

Nitric add Mouth and Ups mav be 

stained yellow. 

Ovalic add Depressed circulation; 

evanosis. 


Phosphorus 


Potassium chlorate 
Potassium hvdrate 
Ratsbane 
Rough-oo-rars 
Silver nitrate 


Breath smells sarhekv. 
Most serious symptoms 
sometimes slow in de- 
veloping. 


Arsenic. 

Arsenic. 


Sodium hydrate 
Sulfuric add 


Lips and mouth 
show black eschar. 


mav 


ammonta. 

Lime water; magnesia. 

Dilute hydrochloric add, 
teaspoonful well diluted 
magnesium or sodium 
sulfate. 30 gm. (1 oz.) . 


Raw eggs and albumen 
water. 


Magnesia: chalk; later 
magnesium sulfate as 
cathartic. 

L'se copper sulfate as 
emetic; wash stomach 
with 1:1000 potassium 
permanganate solution. 
Later magnesium sulfate. 


Sodium chloride (salt 
solution). 
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Delirium 

Poisons: Atropine group, Cannabis indica, cocaine. 

Diseases: Epilepsy, insanity’, delirium tremens; organic brain diseases, e.g, 
meningitis; visceral diseases, e.g n nephritis. 

Dyspnoea 

Poisons: Strychnine (in the convulsions), cyanides, carbon monoxide. 
Diseases: Diseases of cardiac and respiratory’ systems, lesions of medulla 
oblongata and of vagus nerve. 

Cyanosis 

Poisons: Nitrobenzene, anilin e, acetanih’d, opium. 

Diseases: Same as under dyspnea, prolonged convulsions from any cause 
producing cardiac dilatation. 

It is essential to make a diagnosis as soon as the stomach is 
cleansed. Usually someone can supply definite facts as to the 
nature of the poison ingested. The treatment then is modified 
to meet the indications. 

Chemical Antidotes.— If treatment is given promptly, the 
chemical antidote may be added to the water used in lavage. 
The more useful chemical antidotes are: 

Phenol and lysol poisoning 10 per cent alcohol 

Poisoning by heavy metals 6 per cent sodium thiosulfate (30 

gm. to 500 cc. of water) 

Acid poisoning 10 per cent lime water 

Poisoning by alkaloids and metals ..Tannic acid (1:1000) 

Phosphorus poisoning Diluted hydrogen peroxide 

It is well to push the fluids, give physiological salt solution 
and glucose under the skin if vomiting is not allayed, and even 
transfusion may be indicated. The after-treatment in all cases 
is symptomatic. Only a few physiological antidotes are 
known. 

SPECIFIC TREATMENT 
Class 1. Gastro-infestinal Irritants 

Immediate symptoms : Pain, nausea, irritation or corrosion 
of the mouth, pharynx and esophagus, vomiting, colic and 
diarrhea. Collapse is produced reflexly by irritation of the 
vagus and is characterized by rapid heart, cold, clammy per- 
spiration, fainting, and weak pulse with gradual failure of the 

heart. . . 

Early treatment: Warm water, drinks containing the an - 
dote and demulcent agents such as raw eggs, olive oil, acacia, 
flour and milk. 
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jCmie Symptoms 

Ammonia Swelling, inflation of 

bronchial tubes, dyspnea. 

Antimony Diarrhea soon occurs; 

late symptoms those of 
Class 3; circulatory de- 
pression. 

Arsenic Frontal headache; con- 

striction of throat; col- 
icky pains; eruptions on 
skin. 

Cantharides Kidney and bladder irri- 

tation; strangury - ; abor- 
tion. 

Castor oil beans Collapse. 

Chromic acid Often cramps in legs. 


Treatment 

Diluted rinegar; lemon 
juice; followed by olive 
oil; castor oil. 

Tannic acid. Vs teaspoon 
in water; later magnesium , 
carbonate. 

Official antidote, ferri 
hvdroxidum cum mag- 
nesii orido, 3 oz.; later 
castor oil. 


Chalk; lime water; mag- 


Cyanide (also Class May act like hydro- 

a) cyanic acid; may cause 

stomach symptoms. 

Formaldehyde 

solution * 


Hydrochloric acid ..Lips and mouth show 
white eschar. 

bead acetate Colic; muscle cramps; 

convulsions; stupor; 
coma. 


Matches .Phosphorus. 

Mercury bichloride . .Convulsions; coma; col- 
lapse. 

Nitric acid Mouth and lips mav be 

stained yellow. 

Osalic acid Depressed circulation; 

cyanosis. 


Phosphorus 


Potassium chlorate 
Potassium hydrate 

Ratsbane 

Rough-on-rats 
Silver nitrate 


Breath smells garlicky. 
Most serious symptoms 
sometimes slow in de- 
veloping. 


Arsenic. 

Arsenic. 


Sodium hydrate 
Sulruric acid 


Lips and mouth 
show black eschar. 


may 


ncsia. 

.Methylene blue. 


If swallowed, vert - weak 
solution of ammonia; di- 
luted aromatic spirits of 
ammonia. 

Lime water; magnesia. 

Dilute hydrochloric acid, 
teaspoonful well diluted 
magnesium or sodium 
sulfate, 30 gm. (1 oz.). 

Raw eggs and albumen 
water. 


.Magnesia; chalk; later 
magnesium sulfate as 
cathartic. 

Use copper sulfate as 
emetic; wash stomach 
with 1:1000 potassium 
permanganate solution. 
Later magnesium sulfate. 


Sodium chloride (salt 
solution) . 
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Class 2. Irritants of the Central Nervous System 

Early symptoms: Gastrointestinal pain often accompanied 
by nausea and vomiting, rapid pulse, flushed skin, and rapid 
respiration. 

Late symptoms : Purging, urinary frequency, restlessness, 
delirium, convulsions and coma. Nephritis may be associated 
with the later stages. 

Treatment: (1) Warm water drinks, (2) stomach pump, 
(3) emetics. Sedatives (bromides and chloral hydrate) are 
given by rectum, morphine for circulatory depression, chlo- 
roform for convulsions and epinephrine in circulatory failure. 
Keep warm. 


Kmie Symptoms Treatment 

Atropine Flushed face; dilated Tannic add; morphine 

pupils; dry throat; rapid in not too large doses. 
heart. 

Belladonna Atropine. 

Caffeine . Dry heat to body. 


Cannabis indica . .. 

Cocaine Pupils dilated; rapid Tannic acid if drug has 

heart, cvanosis. entered stomach. 

Hyoscyamus 

Iodoform fatso Nervous excitation with 

Class 3) fever; later prostration. 

Salicylic acid 

Scopolamine fhvo- May act like atropine but 

seine) falso may cause circulatory 

Class 3) depression. 

Stramonium . . . . 


Class 3. Nervous and Circulatory System Depressants 

Symptoms: Depression, drowsiness, weak pulse, slow res 

pirarion, paralysis and coma. 

Treatment: Lavage of the stomach followed by antidote i 
a narcotic poison— caffeine, camphor, atropine or strychnine. 

Circulatory depressant-administcr atropine, ergor, epi- 
nephrine or strophanthin. 

Respiration fails first. Measures to be employed are; 

1. Reflex stimulation of the respiratory center by use o 
ammonium water or smelling salts, or by the oral administra- 
tion of aromatic spirits of ammonia. 
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2. Direct srimularion by caffeine 0.3 gm.. hot coffee, 
strychnine 0.002 gm. or atropine 0.001 gm. 

3. Artificial respiration. 

For failing circulation the same methods are employed. 


Xax: Symptom 

AcetanOid Cyanosis: lowered tem- 

perature. 


Alcohol (eriirl) - 

Alcohol (methyl) Often late unless dose is 

large. 


Amyl nitrite Respiratorv and cardiac 

failures. 

Aniline 

Anripyrine Profuse sweating; low- 

ered temperature. 

Bromides . 

Carbolic acid 

Cblord Pupils dilated; coma. 

Codeine 

Creosote 

Digitalis Cerebrum not much af- 

fected. 

“F 01 Pupils dilated; cold sur- 

face of body; dxculatorr 
. depression. 

Celsemiuin 

Hydrocyanic add ..Odor of almonds; res- 
piration and heart fail 
immediatelv. 


Lobelia 

Morphine __ 

Nicotine __ 

Nitroglycerin 

Pupils contracted; 

piration slowed. 


res- 


Paraldehyde 
Phenacetin . 
Phenol 


Lowered temperature. 

■If solution serous. white 
eschar on lips and mouth; 
collapse; coma; urine 
Black after standing. 
•Pupils contracted;" may 
pacse vomiting and purs- 


Trezrvisnt 

Oxygen inhalations; ar- 
tificial respiration; so- 
dium bicarbonate. 

Pilocarpine hydrochlo- 
ride in gr. dose; other 
treatment like Class 3. 
-Artificial respiration; 
Trendelenburg position. 

Sodium bicarbonate. 


Tannic add; glvcervl tri- 
nitrate hyporfermically. 
Alcohol; glyceryl "tri- 
nitrate. 


Patient on back with feet 
raised; artificial respira- 
tion; ammonia inhala- 
tions; camphor and atro- 
pine injections; wash 
stomach. 


Tannic add; atropine; 
' K ‘ s sh _ stomach with 
potassium petmansanare 
solution 1 part to 1030. 

Sodium bicarbonate. 
Lsvage with 10 per’ cent 
alcohol; then warm 
water. 


Physostigma 



466 


JULIUS A. ROSSES 


Class 2. Irritants of the Central Nervous System 

Early symptoms: Gastro-intestmal pain often accompanied 
by nausea and vomiting, rapid pulse, flushed skin, and rapid 
respiration. 

bate symptoms: Purging, urinary frequency, restlessness, 
delirium, convulsions and coma. Nephritis may be associated 
with the later stages. 

Treatment: (I) Warm water drinks, (2) stomach pump, 
(3) emetics. Sedatives (bromides and chloral hydrate) are 
given by rectum, morphine for circulator}' depression, chlo- 
roform for convulsions and epinephrine in circulatory failure. 
Keep warm. 


Name Symptoms Treatment 

Atropine Flushed face; dilated Tannic add; morphine 

pupils; dry throat; rapid in not too large doses, 
heart. 

Belladonna Atropine. 

Caffeine — — Dry heat to body. 


Cannabis indica 

Cocaine Pupils dilated; rapid Tannic acid if drug has 

heart; cyanosis. entered stomach. 

Hyoscyarrras ” 

Iodoform (also Nervous excitation with 

Class 3) fever; later prostration. 

Salicylic acid 

Scopolamine fhvo- May act like atropine but 

seine) (also may cause circulatory 

Class 3) depression. 

Stramonium 


Class 3. Nervous and Ctrculafory Sysfem Depressants 

Symptoms: Depression, drowsiness, weak pulse, slow res- 
piration, paralysis and coma. ., 

Treatment: Lavage of the stomach followed by antidote i 
a narcotic poison— caffeine, camphor, atropine or strychnine. 

Circulator}' depressant-administcr atropine, ergot, epi- 
nephrine or strophanthin. 

Respiration fails first. .Measures to be employed are: 

3. Reflex stimulation of the respirator}' center by use of 
ammonium water or smelling salts, or by the oral administra- 
tion of aromatic spirits of ammonia. 
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2. Oiicci stinuihmon by caflcmc 0.3 gu».> hoi <'o<lcc, 
strychnine 0.002 gm. or atropine 0.001 gm. 

3. Artificial respiration. 

For failing circulation the same methods arc employed. 


rW we S)»if>tr)m> 

Aectaviilid Cyano-st,. lowered t«*m 

pedantic. 


Alcohol (ethyl) .... 

Alcohol (methyl) ...Often late mile-, dov; i, 
latpe, 


Amyl tut the .Ucpbatoty and cardiac* 

failure,. 

Aniline 

Amipyrmc . .Ptofo'e sweating; low. 

rtrd temperature. 


Carbolic acid 

Ottoral Pupil, ciliated; coma. 

Codeine 

Orceyotc . 

Digit atiS ... . (>td)tnm not mm It af- 

fected, 

htyot Pupil, dilated; cold ,m- 


face cif Imdy; circulatory 
deprevMon. 

fjehemimn 

Hydrocyanic acid ,.()dm of almond,, re, 
piiation and licait fail 
immediately. 


l/)\)fVia 

Morphine .... . 

Nicotine 

Nitroglycerin 

f h > ' ,)n ' Pupil* contracted; ;rv 

pitation flowed. 


Paraldehyde 
Phenacetin 
Phenol , _ 


cnee (C'd tcnipr ratine, 

.If ,-ohjticm ftumg, white 
e-char cm lip, and month; 
ecdlap-r, coma; mine 
hlaclc after Handing. 
..Pupil* contracted;' may 
eatl-e vomiting and mug. 
ina. ’ ’ 


Tu-atmrnt 

Owg.cn inhalation,, at- 
tifieid tecpitattcm; m> 
dinm bicarbonate, 

Pilocat pine hycltciehlo ■ 
ticle in H fir. dcV'O; other 
neatinent lilec* Ola,, ). 
Artificial tephation; 
Tr cndelciilmte po'ition. 

Sodium bicarbonate. 


Tannh; ae)d; glyceryl tri. 
nitrate hypodrnnically. 
Alcohol;’ glyceryl tti- 
nitrate, 


Patient cm hac'h wrtli f*et 
raped; artificial te-piia. 
0<>n; ammonia Inliala. 
tiotu; eatnphor ami «uo. 
pine Injcetlo)),; wadt 
Mnmaeb, 


I amrie ac'ld; atrcjpJne; 
wadi Momac'h wii|i 
pot a whim pc'imaiiganaie 

Vilntion I pan to I (XK). 

Scidlnm bicarbonate, 
l.avage with ) ( ) pe,- ,;rnt 
alenlml; their wattn 
Water , 


l'tiymnigma 
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.Vr« 

Phvsostin 


Syn:p:cmt: 


Pilocarpine 

Prnssrc scfd 
Rfc-:orc:r. . . 
Silo! 

Stronhinthcs 
S=lf0Z2l .... 


Tobacco 


-May cuss pto=£s o 
lies. suprassfoa of 
and papnlar s<ia 
crons. 


: eye- 
crir.a. 


.Prostration. 


Trfonai 

Verorrij 



Giycityl crfnftnra. 



COMMENT AND SUMMARY 


In the management of sente poisoning. as in ail medium 
a diagnosis is important. Just as in other fields of median 
the history, the svmptoms. the phvsica! examination and th 
clinical Iaboratorv analvses of gastric contents, urine, blco 
and feces must be used to the fullest extent. 

The treatment requires, first, that we get rid of the poison 
second, alleviate the svmptoms. and third, that supportive 
measures be emploved. Local poisons are best removed b} 
washing. Gaseous poisons demand fresh air. oxygen, carbon 
dioxide and artificial respiration. Bites and stings may require 
removal by suction, cauten* or excision. Orally taken poi- 
sons. whether thev be food, minerals, alkaloids or hypnotics, 
necessitate prompt removal by gastric Javage. emeries an u 
sometimes cathartics. There is no universal antidote, but the 
use of albumen water, milk of magnesia, or the routine ann- 


dote made up of 2 parts charcoal. I parr tannic acid and i 
part magnesium oxide mixed with water may save many lives. 

An scute illness whose nature is obscure should iead one to 
investigate carefullv for poisons, bearing in mind that se- 
conding to some authorities SO per cent of cases ot poisoning 
cep undiagnosed. Prompt employment ot the measures out- 
lined should reduce this number greatly. 
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EMERGENCY TREATMENT OF SIMPLE AND COM- 
POUND FRACTURES* 

J. ALBERT KEY, M.D., F.A.C.S.y 

The emergence treatment of these injuries includes the 
treannent of the patient at the scene of the accident, the 
transportation of the patient to a hospital or to some other 
point at -which the injur}- will receive definitive treatment, 
and treatment at the hospital. The emergency treatment of 
anv fracture includes the reduction and immobilization of the 
fragments in a position which will result in satisfactory func- 
tion when and if union occurs. In compound fractures this 
also includes the treatment of the wound. 

TREATMENT AT THE SCENE OF THE ACCIDENT 

This will depend upon the type of injur}- and also upon 
where the accident occurs and upon the facilities available 
for administering such treatment. If the patient is not verv 
severely injured, if there are no general symptoms, if the pa- 
tient has to be transported only a relatively short distance be- 
fore the injurv can receive definitive treatment and if this 
transportation can be carried out without further injuring the 
patient, no special treatment is necessary at the scene of the 
accident. However, if a bone is broken this is a surgical emer- 
gency and the patient should be transported to a hospital as 
soon as possible in order that treannent of the fracture mav 
be instituted. 

If the patient is seriously injured it is advisable that cer- 
tain measures be taken at the scene of the accident in order to 
prevent further injur}- to the patient and pr event the develop- 

Me’cS? department of Surgery, Washington University School of 

University 
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ment of shock. Ocher things being equal, it may be said that 
the mote severe the injury , the less the patient should be 
bandied. In other words, the severely injured patient should 
be left on the side of the road and made as comfortable as 
possible and wait there until an ambulance arrives instead of 
being transported some distance and placed in bed until he 
ran be lifted again from the bed into some conveyance and 
tak en to a hospital. This is because handling of the patient 
necessarily causes pain and will increase the amount of injur) 
to the soft tissues and will tend to increase the degree of shock. 

If the patient is bleeding and the bleeding is considerable 
in amount, it is very important that this bleeding be stopped 
as soon as possible by pressure or by an improvised tourniquet 


if this can be applied. , 

In a compound fracture it is also important that the woun 
be exposed and a clean dressing applied to the wound at the 
earliest possible moment. If possible this dressing shou m 
elude chemotherapy in the wound; sulfanilamide or sullathi- 
azole, or preferablv a mixture of the two in powdered form 
should be sprinkled liberally in the wound. For this reason 
these druers should be made available in emergcnc) ressm_ 
stations m industrial plants and also carried in ambulances 
which are sent out for the specific purpose of picking up 
injured person. The placing of the chemical m the 'vound 
at this time will tend to decrease the rate of the det clopm 
of infection and while it may not be necessary if thepanen 
is o-oing to be operated upon immediately, one can nc 
L"e St that for some reason treatment vf be derived^ 
S hours, in which event the pretence ol the sutontai' 
or sulfathiazole will greedy le®m the tendency t .the de- 
velopment of infection and will make the surge 

much more apt to be successful. . . , • r .<.rsnns 

It is especially important that se\ ereh mjure P ^ 
ehould be kept c:V»t and dry and that they be gtt-en 
mouth. Likewise, unless they 

intra-abdominal usuries, they should be nen a T 

nf morphine or other opiate as soon as posibic alter 
dent and before they are transported to the hospital- 
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Splinting , 

The question arises as to what fractures should be sphnte 
and how. At the present rime there is a campaign on to the 




Fig. 63. 

Fig. 62.— Emergency splint for forearm. 

Fig. 63.~Forearm splint and sling. 

(From Key and ConwelL, Fractures, Dislocations and Sprains C. V. Alosbv 


effect that all fractures should be splinted where they lie be- 
fore transportation is attempted. This, of course, can be car- 
ried to absurdity and much valuable time may be lost or fur- 
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ther injury may be done by an unskilled person who at- 
tempts to splint fractures before the patient is carried to the 





J 


Fie. 65. 


Fie- 66 


Fie- 64 — Ejncrgenc) splint for elbow and lower ami 
Fie- 65 —Elbow and lower arm splint lived to mint 
,cr 66 — Cmercencv dressing for injured shoulder. Pad in avi a in 

*" ' by pointer. . 

From Key and Conwell, Fractur'cs^Dislocanons and Sprains. Cl 

lOSpM. On the other hand, peneno ‘JjLTc^omTc 
fho are going to be transported long distances 
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and 

tends to prevent the development of surgical shock. 



Fig. 67.— Emergency splint for spine. (From Key end Control!. Fractures, 
Dislocations and Sprains, C. V. Mosby Co.) 

Figures 62 to 70 illustrate a series of emergency splints 
v. hich ate suitable for both the upper and lower extremities 
and the spine. The splints are shown without padding and 
the figures are self-explanatory. These or similar spline can 
be improvised at the scene of the accident if splints are needed 
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ther injur} 7 may be done by an unskilled person who at- 
tempts to splint fractures before the patient is carried to the 


Fig. 64. 



r 


i 



iKl 


’a// ! 


Fie 65 . F, g- 

He 64 — Emcrgencx splint for elbow and lower arm 
Fur. 65 —Elbow and lower ami splint fixed to trunk 
66-Eme'nrencx dressing for injured shoulder. Pad m ax, 11a md, rated 
- - ‘ by pointer. 

From Key and Conw ell. Fraccur'cs ^Dislocations and Sprains. C 

lOspita!. On the other tand, “S'slS’' he 

fho are going to be transported long distances 
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splinted if transportation over a considerable distance is antici- 
pated. In manv instances it is sufficient merely to place the 
extremity on a pillow or to bind the arm to the chest or to 
bind the' lower extremity* to its fellow. 

A word should be said about handling patients with frar- 
t itred spines. There has been considerable publicity* given to 
the statement that patients with fractured spines should be 




i A '.v 

j -Ha. * 




F%. 69.-K33ow splint (above) and board splinr (bdotr) f or Jew and 

cv? siS b c 5?’ ^ Rsm - 

fac ! f d D P= because them 

e^e d,e fS /f" ^ ^ fece *P ten & to further in- 
* fleaoj ? deformi T 311(1 may possibly result in fur- 
ffier damage to the spinal cord. This. I believe to be aneiror 
because die torce of the accident which has produced the’ 
compr^on of the spine is much sreater thi^ Z JS 

lm0mt of -ay b t p^dSd b y 
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and if commercial splints are not available (and they usually 
are not available). It is to be understood, however, that the 
application of these splints is not necessary in ever} 7 case. It 




fijr. 6S —Emergency spline for thigh (above) and for leg (beIo'.\). ^ r0 ” 
Kc\ and Conn ell. Fractures, Dislocations and Sprains. C * Mns n S' 


is important that a patient with a fractured femur or a frac- 
ture of both bones of the leg should be splinted if possible 
before he is transported for any considerable distance, i 
wise, severe fractures of the upper evtrenury should be 
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splinted if transportation over a considerable distance is antici- 
pated. In many instances it is sufficient merely to place the 
extremity on a pillow or to bind the arm to the chest or to 
bind the loner extremity to its fellow. 

A word should be said about handling patients with frjc- 
tured spines. There has been considerable publicity given to 
the statement that patients with fractured spines should be 




\ 





4^-- v rr' ^ 




~ * — t *- ^ ~| ** ^ ~ r r' } 

Rg G9.-Kn 01 C^bore) 2nd board spllni (belo--» 1 , 

iracrnres. ir„. „j __ „ - uel °" > tor its and 


S f S:r s s?,‘=ras 

.t , e nexaon deformity- and may possibly a. 
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shock position and he should be given a full dose of morphine. 
He should be given fluids by mouth if he can take them and 
usually he should be given fluids intravenously as soon as pos- 
sible. If plasma is available a plasma transfusion can be given 
immediately. On the other hand, if plasma is not available 5 
per cent glucose can be given intravenously (an adult receives 
1000 cc.). Blood should be taken for matching and a suitable 
donor obtained and he should be given a transfusion of 500 
cc. of 'whole blood if he does not react promptly to the above 
measures. If the condition is grave, oxygen can be adminis- 
tered and this will help combat the anoxemia. Fractures of 
the extremities should be immobilized with sandbags or 
splints, if this has nor been done before the patient entered 
the hospital. 

VI e have, then, as treatment of the shock patient, relief of 
pain by morphine, rest to the injured part, restoration of body 
heat by hot blankets and external hear, rest of the patient by 
recumbency in the shock position and isolation, the adminis- 
tration of fluids or blood to restore the blood volume and in- 
crease the blood pressure and, in severe cases, the administra- 
tion of oxygen to combat the anoxemia. 

As soon as the patient reacts from the shock, specific treat- 
ment of the fracture can be undertaken. This includes x-rays 
because the patient in shock should not be transported to the 
x-ray room before he is treated for the shock. 

2. TREATMENT OF SIMPLE FRACTURES 

When the admission, history and physical examination arc 
completed the patient is sent to the x-ray room and roentgeno- 
grams in two planes are made of the injured parts. A definite 
diagnosis is now made and a decision as ro the disposition of 
the patient is in order. That is, he may be treated as an out- 
patient or he may be admitted to the hospital. This will de- 
pend partly upon the nature of the injury and partly upon t ic 
physical, mental and financial condition of the patient. Re- 
gardless of the disposition, the specific treatment of the frac- 
ture should now be instituted unless it is decided that an open 
operation is advisable. 

Choice of Procedure.— \l rhe displacement of the fragments 
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is not sufficient to interfere with function or is so slight that 
an attempt at reduction may render the displacement more 
marked rather than improve the position of the fragments, 
then all that is necessary is for the surgeon to immobilize the 
fracture in a plaster-of-paris cast or splint. If displacement is 
present and this displacement is sufficient to interfere with 
function and can be corrected by manipulation or bt traction 
or by open operation, the displacement should be corrected. 

Most fractures can be reduced by closed manipulation or 
traction and satisfactory results can be obtained. On the other 
hand, in certain fractures of the patella, olecranon and single 
condyles of the humerus the fragments cannot be reduced 
and held in place by closed methods. In these not only must 
open operation be performed, but internal fixation of some 
sort must be used. Some surgeons treat most fractures of long 
bones bv open reduction and plating or fixation with screws 
or other forms of internal fixation and justify their methods 
bv the results and these are excellent in the hands of surgeons 
skilled in the use of this method. 

By implanting one of the sulfonamide drugs in the wound, 
open operations for the reduction of simple fractures can be 
performed with less danger of infection than formerly. Con- 
sequently. I now perform open operation and use internal fix- 
ation on many fractures which I formerly treated by manipu- 
lation and immediate immobilization or by traction, because 
by sprinkling sulfanilamide or sulfathiazole in the wound be- 
fore it is closed, the danger of infection is lessened. It is to be 


noted that whenever a simple fracture is operated upon it is 
converted into a compound fracture and the patient is ex- 
posed to the danger of infection which was not present before 
the operation. 

Manipulative Reduction — If the fracture is to be treated by 
manipulative reduction and immobilized in a plaster cast or 
splint, this should be done as soon after admission as possible 
because a tew hours delay may permit the development of 
extensive swelling which renders the treatment more difficult 
bather local or general anesthesia may be used. The patient 
may then go home or be admitted to the hospital. 

fraction .- Certain fractures of long bones, especially those 
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shock position and he should be given a full dose of morphine. 
He should be given fluids by mouth if he can take them and 
usually he should be given fluids intravenously as soon as pos- 
sible. If plasma is available a plasma transfusion can be Riven 
immediately. On the other hand, if plasma is not available 5 
per cent glucose can be given intravenously (an adult receives 
1000 cc.). Blood should be taken for matching and a suitable 
donor obtained and he should be given a transfusion of 500 
cc. of whole blood if he does not react prompdy to the above 
measures. If the condition is grave, oxygen can be adminis- 
tered and this will help combat the anoxemia. Fractures of 
the extremities should be immobilized with sandbags or 
splints, if this has not been done before the patient entered 
the hospital. 

e have, then, as treatment of the shock parienr. relief of 
pain by morphine, rest to the injured part, restoration of body 
heat by hot blankets and external hear, rest of the patient by 
recumbency in the shock position and isolation, the adminis- 
tration of fluids or blood to restore the blood volume and in- 
crease the blood pressure and, in severe cases, the administra- 
tion of oxygen to combat the anoxemia. 

As soon as the patient reacts from the shock, specific treat- 
ment of the fracture can be undertaken. This includes x-rays 
because the patient in shock should not be transported to the 
x-rav room before he is treated for the shock. 


2. TREATMENT OF SIMPLE FRACTURES 


\Hien the admission, history and physical examination are 
completed the patient is sent to the x-ray room and roentgeno- 
grams in two planes are made of the injured parrs. A definite 
diagnosis is now made and a decision as to the disposition of 
the patient is in order. That is. he may be treated as an out- 
patient or he mav be admitted to the hospital. This '"'ill de- 
pend partlv upon the nature of the injury and partly upon t ic 
physical, mental and financial condition of the patient. e 
gardless of the disposition, the specific treatment of the frac- 
ture should now be instituted unless it is decided that an open 


operation is advisable. 

Choice of Procedure.-lf the displacement of the fragments 
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is not sufficient to interfere with function or is so slight that 
an attempt at reduction may render the displacement more 
marked rather than improve the position of the fragments, 
then all that is necessary is for the surgeon to immobilize the 
fracture in a plaster-of-paris cast or splint. If displacement is 
present and this displacement is sufficient to interfere truth 
function and can be corrected by manipulation or by traction 
or by open operation, the displacement should be corrected. 

Most fractures can be reduced by closed manipulation or 
traction and satisfactory results can be obtained. On the other 
hand, in certain fractures of the patella, olecranon and single 
condyles of the humerus the fragments cannot be reduced 
and held in place by closed methods. In these not only must 
open operation be performed, but internal fixation of some 
sort must be used. Some surgeons treat most fractures of long 
bones bv open reduction and plating or fixation with screws 
or other forms of internal fixation and justify their methods 
by the results and these are excellent in the hands of surgeons 
skilled in the use of this method. 


By implanting one of the sulfonamide drugs in the wound, 
open operations for the reduction of simple fractures can be 
performed with less danger of infection than formerly. Con- 
sequently. I now perform open operation and use internal fix- 
ation on many fractures which I formerly treated by manipu- 
lation and immediate immobilization or by traction, because 


by sprinkling sulfanilamide or sulfathiazole in the wound be- 
fore ir is closed, the danger of infection is lessened. It is to be 
noted that whenever a simple fracture is operated upon it is 
converted into a compound fracture and the patient is ex- 
posed to the danger of infection which was not present before 
the operation. 

Manipulative Reduction .- If the fracture is to be treated by 
manipulative reduction and immobilized in a plaster cast dr 
splint, this should be done as soon after admission as possible 
because a tew hours delay may permit the development of 
extensive swelling which renders the treatment more difficult 
bather local or general anesthesia mav be used. The patient 
mav then go home or be admitted to the hospital. 

1 racuon .- Certain fractures of long hones, especially those 
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" Iiich are comminuted or oblique, are best treated by traction 
and if it is decided that this is the method of choice then the 
application of traction should be proceeded with immediately, 
because it is easier to prevent than to correct shortening. The 
surgeon should decide whether skin traction or skeletal trac- 
tion is advisable and the patient should be taken directly from 
the x-ray room to the place where the traction is to be applied, 
either the fracture room or on the ward. For the application 
of skeletal traction it is advisable that a Kirschner wire or other 
means of applying traction to die bone be inserted in an oper- 
ating room or plaster room where the facilities for aseptic 
surgery are available. The same is true of the so-called auto- 
matic splints by which die fragments are transfixed by pins 
and then manipulated into posidon under fluoroscopic con- 
trol and immobilized by diese same pins. 

Operative Reduction —It operative reduction of the frac- 
ture is decided upon there is no great hurry about proceeding 
with the operation and the limb may be immobilized and the 
operation performed the next day or after several days. On 
the other hand, there is no reason for dclaving the treatment, 
because che sooner after the injury the fragments arc fixed, 
the less hemorrhage and swelling will occur in die tissues, the 
more comfortable the patient will be. and it is probable that 
the operation can be carried out with less difficulty if it is 
done soon after the injury. Consequently, the skin can be pre- 
pared and the operation proceeded with immediately if the 
patient’s general condition is satisfactory. 

5. TREATMENT OF COMPOUND FRACTURES 

If a compound fracture is present not only must the frac- 
ture be treated, but usually it is advisable to debride the 
wound. Tin's means an emergency operation. 

Diagnosis of Compound Fractures 

In the receiving room it should be determined whether or 
not a compound fracture is present. A compound fracture i 1 - 
one in which communication is established between the frac- 
ture wound and the outside air. This communication may be 
merely a small puncture wound or a wide gaping wound, oc- 
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pending upon the nature of the injury. It is also not infrequent 
for a patient to suffer a fracture of an extremity and to also 
suffer lacerations of the same extremity which do not com- 
municate with the fracture and in such instances the fracture 
is not compound. If the wound is close to the site of the frac- 
ture and if there is an unusual amount of bleeding coming 
from the depth of the wound the wound probably communi- 
cates with the fracture. Also, if the blood coming from the 
wound can be seen to contain small droplets of fat it may be 
assumed that this blood is coming from die bone and that this 
fat is from the bone marrow. When in doubt, the laceration 
should be explored in the operating room and the patient 
treated as though the fracture were compound. 


Which Compound Fractures Should Be Defended? 

This is a question to which the answer will vary with the 
individual surgeon. The fracture may be compounded /ro?» 
vithout—xhsx. is. by the fracturing force, in which case the 
overlying tissues have been crushed and more or less devital- 
ized and foreign material including clothing and dirt may 
have been carried into the wound— or the fracture may have 
been compounded f rom e xithin, particularly where the injury 
is due to indirect violence and the wound in the shin may 
have been produced by the end of one fragment sticking 
through the skin. In such instances the fracture is relatively 
clean unless the end of the bone has been contaminated, usu- 
ally by coming in contact with the ground or pavement. 

The compound fractures from within have not been sub- 
jected to radical debridement, because as a rule they will heal 
when reduced and treated as simple fractures. Likewise, com- 
pound fractures produced by rifle or pistol bullets traveling 
at high speed are usually not infected and debridement of 
such wounds is not necessary. On the other hand, in var 
injuries compound fractures due to shell fragments, hand 
grenades and fragments of bombs are usually considered to be 
infected, because these missiles are relatively hrcre, irremalar 
m shape, travel at relatively slow speed and fend to cam" bits 
ot clothing and foreign material into the tissues. 

A special type of injury in civil life is a compound frac- 
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imr room. If he is in shock this should be treated first and he 
is not moved to the operating room until he begins to react 
from the shock. In the operating room if the patient s gen- 
eral condition is satisfactory he should be given a general 
anesthetic of pentothal sodium or an inhalation anesthetic or 
local anesthesia may be used depending upon the choice of 

the anesthetist and the surgeon. 

The patient should be placed upon the operating table 
without removing his emergency dressing or splint if this has 
been applied. If the patient is in a serious condition the gen- 
eral anesthetic should not be started until the operating room 
and team are readr, because it is advisable not to prolong the 
anesthesia any longer than necessary. 

To7irniqiiet.— Before proceeding with the preparation of 
the skin or the operation a tourniquet is usually applied. This 
is for two reasons: (1) It conserves the blood supply of the 
patient. (2) It enables the surgeon to work in a relatively 
bloodless field and he has a better view of the damaged tis- 
sues and is able to remove foreign material more thoroughlv. 
However, the tourniquet is removed at the end of the de- 
bridement and before the sulfonamide drugs are implanted in 
the wound and before an attempt is made to suture the wound, 
because it is important to stop all important bleeding points 
before the wound is sutured. In applying the tourniquet the 
limb should be handled as gentlv as possible and. if one is 
available, a pneumatic tourniquet should be used. 

Preparation of Operative Site .— On the operating table the 
skin is prepared as for a clean surgical operation, an adequate 
field around the wound being cleaned and sterilized either bv 
the dry or by the wet method. In using the dry method the 
wound is covered with a clean dry dressing and the skin is 
washed with benzene or ether and shaved as 'close to the mar- 
gins of the wound as possible. The skin, not the wound, is 
then painted with a skin antiseptic— tincture of iodine, merthi- 

olate, metaphen, mercresin or whatever antiseptic the suraeon 
prefers. - 

In using the -tr et method the skin wound is covered with a 
clean dry dressing and the surrounding skin is washed thor- 
oughly with soap and water and shaved, the shaved area ex- 
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tending up as close ro the wound edges as possible and cover- 
ing sufficient area to allow an adequate operative field. After 
the limb is shaved and washed with soap and water it is then 
washed either with benzene or alcohol or ether and after 
this has dried or evaporated the skin, not the wound, is painted 
vith whatever skin antiseptic the surgeon prefers, as men- 
tioned above in the dr}" method. This preparation of the skin 
and of the operative field must be performed or supervised 
by the surgeon with sterile gloves, unless he is fortunate 
enough to have a well-trained assistant who can be depended 
upon to carry out die procedure with care and gentleness. If 
the wound contains dirt or grease tliis is washed with soap 
and water. The surgeon now dons a clean gown and gloves. 

If a tourniquet is to be used it should be applied before the 
preparation of the skin is started. Having been prepared, the 
limb is now pulled straight, supported on sand bags or by 
traction and draped with sterile sheets and towels so that an 
adequate area is exposed for the operation. 

Technic of Debridement 

The operation of debridement or mechanical cleansing of 
the wound is now proceeded tilth. The nature of this opera- 
tion varies among individual surgeons. Some surgeons be- 
lieve that it should include a block removal of all of the sur- 
face of the wound which is exposed and this is rarely practi- 
cal. Others merely enlarge the wound and pack it open, 
removing any gross foreign bodies which may be found in the 
wound. 

The following outline of the operation is one which will be 
successful in most cases and one which does nor sacrifice any 
tissue unnecessarily. It is carried out in a series of steps which 
may be enumerated as follows: 

1. Excision of the Skin Afargins.-With toothed forceps the 
skin at the margin of the wound is grasped and with a knife 
a thin strip of skin is cut away entirely around the wound- 
This strip is rarely over V inch wide. It includes the skin and 
any subcutaneous tissue which may be adherent to the skin, 
but no effort is made to carry this incision into the depths of 
the wound. If possible the margin of the wound is excised in 
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one piece. However, usually the knife slips into the wound 
and the strip is divided at some point. When this happens the 
further excision of the wound margin is carried out, begin- 
ning a short distance back of where the knife slipped m so 
that all of that portion of the skin which is included in the 
margin of the wound is removed. At the same time if there is 
an adjacent area in which the skin is grossly devitalized b> 
contusion so that it is perforated in small areas and ground 
down or crushed so that it is paper thin, this area is also ex- 
cised, because if it is left it will slough and tend to cause in- 
fection. If more than one wound is present the skin of each 
wound is excised in succession at this stage of the operation. 
The knif e and forceps used in this maneuver are then dis- 
carded because they are grossly contaminated, but it is not 
necessarv for the surgeon to change his gloves as they hare 
not touched the contaminated tissue. 


2. Enlargement of the Wound — The wound is enlarged by 
incisions up and down the extremity and the margins are re- 
tracted and irs depths are inspected. The degree of enlarge- 
ment will depend upon the size and depth of the wound and 
the damage to the underlying tissues. The longitudinal in- 
cisions are not made anv longer than necessarv. While it is 
true that wounds heal from side to side and nor from end to 


end. it is also true than other things being equal, small wounds 
heal with less complications than do large wounds. As the 
wound is enlarged, blood vessels which are seen or are bleed- 
ing if the tourniquet is not on, are clamped either before or 
immediately after they are divided, care hems' taken that as 
litde blood is lost as possible. The wound should be enlarged 
sufficiently to permit exploration of the entire damaged area 
when the edges of the wound are retracted. 

3. I ) ebrid ernsnt of the TF ouvd Proper. — It is now possible 
to inspect the depth of the wound and estimate the damage to 
the deeper structures. The surfaces are carefullv spoused. 
Any foreign material or foreign bodies which are seen are re- 
moved. Hot infrequently the skin and fascia are stripped up 
and separated in layers. Ir is usual to excise a thin layer of the 
superficial fat and of the fascia which may be exposed around 
the margins of the wound. Likewise, severely damaged muscle 
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•w-hich does not contract when pinched or bleed if the tour- 
niquet is not applied, is excised. However, no excision of un- 
damaged muscle should be done if this can be avoided. Xor 
infrequent!} masses of areolar tissue will contain small foreign 
bodies or dirt. It is advisable to excise such areolar tissue 
rather than to attempt to pick out the small bits of foreign 
material. If shreds of periosteum are tom oft and contami- 
nated these are excised. 

At the end of this stage of the operation the wound should 
be relatively clean. All grosslv damaged and devitalized tissue 
have been excised with a sharp knife. The wound should con- 
tain only living muscle and connective tissue, nerves and 
blood vessels, tendons and bone and periosteum, if all of these 
structures are exposed in the wound. During- this stage of the 
operation it mav be necessarv to manipulate the extremity 
because not infrequently the wound extends around the bone 
or the bone mav be entirely lifted up from its bed and for- 
eign bodies mav have lodged behind it. The entire wound 
should be inspected. If muscles or tendons or nerves are cut 
or severed and their ends are macerated or grossly contami- 
nated. these ends should be excised with a sharp knife at this 
stage, care being taken to sacrifice no more of the structure 
than is necessary to insure the removal of devitalized or con- 
taminated tissue. 

4. Treatment of Bone .— In some instances the fragments of 
the bone are grosslv contaminated— that is. the bone may have 
been forced out of the wound and driven into the dirt-and 
such bone cannot be cleaned as dirt and other foreign ma- 
terial have been forced into the bone spaces. This is particu- 
larlv true of cancellous bone, and such areas of grossly con- 
taminated bone should be excised with heavy bone-cutting 
forceps or rongeurs and no attempt should be made to scrub 
them clean. Loose fragments of bone which have been com- 
pletely detached from their periosteal attachments and are 
devoid of circulation should, as a rule, be removed. Occasion- 
ally. thev mav be left for support or to prevent a loss ot sub- 
stance which will necessitate shortening of the extremity. 
However, as a rule, it is advisable to remove them, because 
when thev are left they usually remain as inerr foreign bod- 
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ies and even though no infection may occur they do rela- 
tively little, if any, good. This is particularly true of frag- 
ments which include the entire thickness of the cortex as such 
framnents show little tendency to unite and do not act like a 
bone graft which is firmly fixed to the bone which it is sup 

posed to aid in uniting. _ 

Very rarely in an epiphyseal separation the end of the shaft 
has been forced out of the wound and grossly contaminated 
by being driven into the dirt or forcibly coming in contact 
with some other foreign substance. This epiphyseal surface 
or end can be forcibly scrubbed with soap and water rather 
than excised and can then be reduced and healing may be 
expected to occur without deformity and without infection. 
The debridement is now complete. The skin edges have been 
excised, all visible foreign material has been removed from the 
wound and all grossly contaminated and devitalized tissues 
have been excised. In other words, the toilet of the wound is 
complete from the standpoint of mechanical excision. 


Irrigation of the Wound 

It is now advisable to irrigate the wound with warm normal 
salt solution. This does not mean a prolonged irrigation, using 
several gallons of salt solution. As a rule, two quarts are suffi- 
cient. The solution is placed in the irrigating can held by an 
assistant and to this is attached a rubber tube without a glass 
nozzle. The force of the flow is controlled by raising or low- 
ering the height of the can and by squeezing the tip of the 
rubber rube so that the salt solution can be squirted into all 
portions of the wound. This will tend to float up loose tis- 
sue, especially areolar tissue, and may bring to lio-ht and re- 
move foreign material which may have been missed during 
the preceding stage. After this 'irrigation is complete the 
wound is sponged out and rendered relatively dry and is arnun 
inspected for the presence of any foreign bodies or devital- 
ized tissue and if such are found they are removed. 


Repair of Deeper Structures 

At this stage muscles, tendons and nerves which are found 
to be cut or tom are repaired. If tom ends have been excised 
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which does not contract when pinched or bleed if the tour- 
niquet is not applied, is excised. However, no excision of un- 
damaged muscle should be done if this can be avoided. Not 
infrequently masses of areolar tissue will contain small foreign 
bodies or dirt. It is advisable to excise such areolar tissue 
rather than to attempt to pick out the small bits of foreign 
material. If shreds of periosteum are tom off and contami- 
nated these are excised. 

At the end of this stage of the operation the wound should 
be relatively clean. All grossly damaged and devitalized tissue 
have been excised with a sharp knife. The wound should con- 
tain only living muscle and connective tissue, nerves and 
blood vessels, tendons and bone and periosteum, if all of these 
structures are exposed in the wound. During this stage of the 
operation it may be necessary to manipulate the extremity 
because not infrequently the wound extends around the bone 
or the bone may be entirely lifted up from its bed and for- 
eign bodies may have lodged behind it. The entire wound 
should be inspected. If muscles or tendons or nerves arc cut 
or severed and their ends are macerated or grossly contami- 
nated, these ends should be excised with a sharp knife at this 
stage, care being taken to sacrifice no more of the structure 
than is necessary to insure the removal of devitalized or con- 
taminated tissue. 

4. Treatment of Bone.— In some instances the fragments of 
the bone are grosslv contaminated— that is, die bone may have 
been forced out of the wound and driven into the dirt— and 
such bone cannot be cleaned as dirt and other foreign ma- 
terial have been forced into the bone spaces. This is particu- 
larly true of cancellous bone, and such areas of grossly con- 
taminated bone should be excised with heavy bone-cutting 
forceps or rongeurs and no attempt should be made to scrub 
them clean. Loose fragments of bone which have been com- 
pletely detached from their periosteal attachments and arc 
devoid of circuladon should, as a rule, be removed. Occasion- 
ally they may be left for support or to prevent a loss of sub- 
stance which will necessitate shortening of the extremity. 
However, as a rule, it is advisable to remove them, because 
when they are left they usually remain as inert foreign bod- 
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ies and even though no infection may occur they do rela- 
tively little, if any, good. This is particularly true of frag- 
ments which include'the entire thickness of the cortex as such 
fragments show little tendency to unite and do not act like a 
bone graft which is firmly fixed to the bone which it is sup- 
posed to aid in uniting. 

Verv rarely in an epiphyseal separation the end of the shaft 
has been forced out of the wound and grossly contaminated 
bv being driven into the dirt or forcibly coming in contact 
with some other foreign substance. This epiphyseal surface 
or end can be forcibly scrubbed with soap and water rather 
than excised and can then be reduced and healing may be 
expected to occur without deformin' and without infection. 
The debridement is now complete. The skin edges have been 
excised, all visible foreign material has been removed from the 
wound and all grossly contaminated and devitalized tissues 
have been excised. In other words, the toilet of the wound is 
complete from the standpoint of mechanical excision. 


Irrigation of the Wound 

It is now advisable to irrigate the wound with warm normal 
salt solution. This does not mean a prolonged irrigation, using 
several gallons of salt solution. As a rule, two quarts are sufir 
cient. The solution is placed in the irrigating can held br an 
assistant and to this is attached a rubber tube without a glass 
nozzle. The force of the flow is controlled by raising or Tow- 
ering the height of the can and by squeezing the tip of the 
rubber tube so that the salt solution can be squirted into all 
portions of the wound. This will tend to float op loose tis- 
sue, especially areolar tissue, and may bring to light and re- 
move foreign material which mav have been missed during 
the preceding stage. After this 'irrigation is complete the 
wound is sponged out and rendered relarively dry and is acrain 
mspected for the presence of any foreign bodi'es or devital- 
ized tissue and if such are found they are removed. 


Repair of Deeper Sfrucfures 

At this stage muscles, tendons and nerves which are found 
to be cut or tom are repaired. If tom ends have been excised 
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during the preceding stage of the operation they are now care- 
fully brought together and sutured with fine silk. Afuscles arc 
sutured very loosely, just enough silk being placed to hold 
the ends in contact. Nerves and tendons are carefully sutured 
with fine silk. It may be advisable in the case of both tendons 
and nerves to excise a small bit more from each end in order 
that accurate approximation of healthy tissues may be ob- 
tained. 

Reduction of the Fracture 

By manipulation of the extremity or by manipulation of the 
ends of the fragments with bone-holding forceps the fracture 
is now reduced as accurately as possible. If the fracture is 
fairly stable no internal fixation is advisable. If the fracture is 
a long oblique fracture or a comminuted fracture it mav be 
advisable to use some internal fixation. In certain instances of 
oblique fractures it may be advisable to reshape the ends of 
the fragments in order that they will be stable when placed in 
end-on contact. 

In the past I have avoided the use of internal fixation wher- 
ever possible. However, during recent years with the use of 
vitallium and stainless steel, both of which are nonirritating, 
and also with the use of sulfonamide drugs which tend to 
lessen the tendency to the development of infection, it is now 
possible to use internal fixation in compound fractures with 
relative safety. Consequently, if plates, screws or wires are 
indicated to hold the fragments together, there is no reason 
why they should not be used and applied at this stage of the 
procedure, and they will render the after-treatment much 
more simple and tend to make it more successful. If internal 
fixation is used it should be applied according to good me- 
chanical principles and plates, wires and screws should serve 
the purpose for which they are placed in the bone. If inter- 
nal fixation is not used an assistant should hold the limb after 
the fracture is reduced and is stable, being careful not to move 
it and thus cause the fragments to be displaced while the 
wound is being closed. 
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Final Sieps in ihe Operation 

Timl Inspection of the Wound and Control oj H^wor- 
rk2<re .~ If 2 tourniquet k>s been used it is now removed- 1 he 
wound is carefully inspected for bleeding points of anv con- 
sequence and if found they are clamped, care being taken to 
include no excess tissue in the clamp, and they are ligated 


with fine silk. 

Chemotherapy of the Wound .- Either sulfanilamide, suit- 
athiazole. or a mixture of the two drugs in powder form is 
now sprinkled over the surface of the wound, care being 
taken to place some of the drug in the depth of the wound and 
in pockets which may have been developed in fascial spaces in 
order that when it goes into solution in the fluid which will 
collect in the wound, all parts of the wound will be exposed 
to a saturated solution of the drug which is used. 

Clontre of the Wound .— The question now arises as to 
whether or not the wound should be closed. Many surgeons 
believe that all compound fractures should be left open and 
that the limb should be immobilized and the wound permit- 
ted to heal by granulation. Others, including myself, believe 
that whenever possible the wound should be dosed: and if 
the debridement has been adequate most fracture wounds in 
dvil life can be closed if operated upon within the first eight 
hoars and many of them can be dosed within the first twelve 
or twenty-four hours after the injury. 

In vr.liijry surgery under war conditions most compound 
fractures should be debrided. the wound sp rinkl ed liberally 
with sulfanilamide or sulfathiazole powder and packed open 
with vaseline gauze. A dry dressing should then be applied 
and the fracture immobilized in a plaster-of-paris cast or 
splint. This is because the surgeon who sutures a compound 
fracture should watch the panent until the danger of infec- 
tion is past and under conditions of war this mav not be pos- 
sible. ' r 


In closing the wound no attempt is made to clo^e it in 
layers as boned sutures are avoided when possible. The skin 
and underlying fat or superficial fascia are sutured in one 
layer with a continuous suture of silkworm-mit. deknateb or 
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some other nonabsorbent material. Tension is avoided and 
if necessary tension incisions are made on either side of the 
wound in order to effect a satisfactory closure. Care is taken 
not to draw the sutures too tightly and the wound is closed 
without drainage. Sulfanilamide or sulfathiazole poxcder is 
then sprinkled over the wound and a dry dressing is applied. 
The fracture is then immobilized in a plaster-of-paris cast and 
unless evidence of infection arises this cast is not opened for 
inspection of the wound until sufficient time has elapsed for 
the wound to have healed and for the fracture to have begun 
to unite, usually from two to four weeks. 

If, because of the lapse of too much time since the injur) - or 
for any other reason, it is deemed inadvisable to close the 
wound, interrupted sutures of silkworm-gut mav be placed 
in the wound to be tied a few days later, or it may be par- 
tiallv closed, or it may be packed open with vaseline gauze 
and immobilized in a plaster-of-paris cast or splint. 

The patient should be given a prophylactic dose of tetanus 
antitoxin and in severe wounds he should also be given the 
combined antitoxin for the prevention of gas gangrene. 

As soon as he is able to take it after the operation, he 
should be given 1 gm. of sulfathiazole by mouth and this 
should be repeated at intervals of from four to six hours until 
the danger of infection has passed. 
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OBSTETRIC EMERGENCIES ASSOCIATED WITH 
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Hemorrhage in the gestational state may occur ante- 
partum, intrapartum, or postpartum. Discussion of hemor- 
rhage” in the various stages of pregnancy will include the 
problems associated with threatened and incomplete abortion, 
premature separation of the normally implanted placenta, 
placenta praevia, rupture of the uterus, injuries to the birth 
canal and postpartum hemorrhage. 

Although a bloody discharge may or may not be of im- 
portance, the consideration of any abnormal bloody flow 
as an obstetric emergency is deemed advisable. This attitude 
is taken in the conviction that the successful maintenance of a 
product of conception may depend on the prompt attention 
of the physician to this symptom. 

Considering antepartum bleeding, one recognizes that some 
women may have a flow at the time of an expected menstrua- 
tion even after pregnancy has been diagnosed. In addition, 
there are various cervical lesions which may bleed during this 
period. These include erosions, polyps and even malignancies 
of the cervix which are usually readily recognized on specu- 
lum examination and can be treated accordingly. However, 
hemorrhage which occurs in the first trimester of pregnancy 
is always suggestive of threatened abortion and should be 
treated as such after eliminating the above cervical causes. 
There seems to be some confusion in the technical applica- 
tion of the term abortion. In this discussion abortion will be 
used to indicate the termination of pregnancy before the six- 
teenth week; miscarriage will be reserved for termination be- 
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nveen the sixteenth and twenty-eighth week, and premature 
labor will be reserved for termination between the twenty- 
eighth week of gestation and term. 

ABORTION 

Hemorrhage is one of the serious symptoms of abortion. 
An abortion may be threatened or inevitable; it may be com- 
plete or incomplete; it may be habitual. 

Etiology As will be developed later, it is not necessary to 
delve into an exhaustive review of the edologic factors in- 
volved in abortion. One of the most frequent causes is the 
death of the fetus. This death may be due to an abnormal de- 
velopment, which may be maternal, fetal or even paternal in 
origin. This type of pregnancy will go on to abortion or mis- 
carriage and becomes an emergency only if it develops into 
an incomplete abortion with hemorrhage as a complicating 
factor. This will be discussed later under the heading of in- 
complete abortion. 

Endocrine or vitamin deficiencies or dysfunctions must 
also be seriously considered as factors in threatened interrup- 
tions of pregnancy. Threatened abortion constitutes an ob- 
stetrical emergency because it can be helped materially by 
prompt application of certain measures which will be dis- 
cussed later. 

The principal element of abortion which presents as an 
emergency is hemorrhage, frequently associated with pain or 
cramps in the lower abdomen. Successful prevention of abor- 
tion revolves around the speed with which the patient is given 
adequate care. 

Habitual abortion does not constitute an obstetrical emer- 
gency and will not be discussed at this time. 

Treatment of Incomplete Abortion 

When abortion has progressed to the point where an ob- 
stetrical emergency exists because of hemorrhage, the utcni < 
should be emptied by conservative methods at once. The 
choice of procedure depends on the consistency and patency 
of the cervix. Usually part of the product of conception has 
been expelled in the early weeks of pregnancy and hemor- 
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rhage mav occur from remnants of chonomc tissue which are 
stiff attached to the uterus and which require operative re- 
moval. In the latter weeks of the first trimester, after the 
placenta has formed, the abortion is often incomplete as a re- 
sult of partial placental separation. _ ... 

A mild seminarcosis is induced, usually with one injection 
consisting of morphine, grain fo, and scopolamine, grain hiso- 
The patient is placed in a lithotomy position, the genital hair 
is shaved, an external scrub of soap and water is given and the 
parts are rinsed with a mild antiseptic such as 1:1000 bichlo- 
nde of mercury. The patient is draped with sterile sheets. 

If possible, subsequent manipulation should be performed 
without aid of anesthesia, in order to diminish the danger of 
perforating the very soft uterus. With the patient in a mild 
state of seminarcosis, manipulation must be performed in a 
most gentle manner to avoid causing unusual pain or distress. 
If anesthesia is necessarv, nitrous oxide-oxygen is employed. 

It is usuallv considered best not to catheterize these pa- 
tients since the threatened abortion has frequentlv been pres- 
ent for several days before becoming inevitable and infection 
is likelv to be present. 

The patient is carefully examined bimanuallv. Frequently 
remnants of the product of conception will be found to lie 
in the cervical canal. IHien the size of the uterus and the con- 


sistency and extent of dilatation of the cervix have been de- 
termined. effort can be made to emptv the uterus. 

If the cervix is found to be sufficiendv dilated, the interior 
of the uterus is explored digitallv and remnants of tissue are 
loosened. An antiseptic solution such as 1 per cent acriflavine 
in glycerin is used liberally for lubrication and antisepsis. Hav- 
ing made such preliminary exploration, a bivalve speculum is 
inserted and the anterior cervix is grasped with a sponge 
holder. The vagina is wiped with acrifiavine-glvcerin solution 
and the uterus is explored with a sponge holder to remove 
loose fragments of tissue. The uterine walls mav ^ be ^ d 
mth a rounded instrument to detach and remove such frag- 
ments. At this time an ampule containing 0.02 me of er°ono 
vine is given innamuscularly. All intrauterine manipulation 
must be done with extreme care and a most mmtle touch 



496 


S. D. SOULE 


Some observers employ a warm 1:1000 potassium perman- 
ganate intra-uterine douche under low pressure at 110° F., 
using a Bozeman nozzle, upon completion of the emptying 
of the uterus. This procedure is performed for the purpose 
of rinsing out fragments of tissue, washing out the cavity of 
the uterus and aiding, by heat, in the contraction of the uterus. 
The procedure has been subject to considerable criticism, 
but has proved eminently satisfactory on the sendee of the 
St. Louis Maternity and St. Louis City hospitals. 

Should the cen r ix not be sufficiently dilated to allow for 
the emptying of the uterus, dilation may be effected by means 
of Hegar or Goadell dilators. However, such mechanical 
dilation is extremely dangerous when performed upon these 
soft and friable tissues. 

If the cervix is too rigid for dilation, the canal should be 
packed tightly with 1-inch gauze saturated with 1 per cent 
acriflavine in glycerin. When the pack is removed at the end 
of twenty-four hours, the products of conception usually 
come away with it; if they do not, the procedures already dis- 
cussed can be carried out. 

As soon as the uterus has been emptied, it will contract vig- 
orously and hemorrhage will cease. 

Emergency Treatment In Threatened Abortion 

In the past the treatment of these cases included bed rest, 
heavy sedation including opiates, elevation of the foot of the 
bed, ice bags to the lower abdomen and other symptomatic 
measures. In the light of present-day information, various 
other factors, such as endocrine and vitamin activity, must 
be considered in any therapeutic regimen. The corpus lutcum 
and its hormones are recognized as of vital importance in the 
development of the human ovum and in the physiology of 
implantation and development of the fertilized ovum, and the 
clinical use of corpus luteum extracts and progesterone is of 
unquestioned value in the treatment of threatened abortion. 

The following plan of treatment based upon the use of 
progesterone and its related compound, anhydro-hydroxy- 
progesterone, has been successfully employed in our practice. 

At the first sign of bleeding, the patient is put to bed and 
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5 or 10 of progesterone are administered hypodermically. 

A very nuld sedative such as sodium bromide or small doses 
of barbiturates may be given if the patient’s nervous state 
warrants. At the same time, anhydro-hydroxy-progesterone is 
started orally. The dosage varies from 30 to 100 mg. per day 
depending on the availability of the drug and the degree or 
bleeding or pain. It averages 80 to 6Q mg. per daj . We have 
administered daily as much as 30 mg. of progesterone hypo- 
dermically and 100 mg. of anhydro-hydroxy-progesterone 
orally. The hypodermic therapy is discontinued after one or 
two injections and we continue with the oral form. After two 
or three days, the oral dosage is reduced to 40 to 30 mg. per 
dav. Therapy is continued for at least three or four days after 
all evidence of bleeding has disappeared. Inasmuch as threat- 
ened abortions usually occur at the time of an expected 
menstrual period, treatment is frequently resumed at the rime 
of the next two or three such critical periods. Under such a 
regimen, in which die treatment has been started promptly 
and dosage has been adequate, we have maintained SO per 
cent of threatened interruptions of early pregnancy associ- 
ated with bleeding. 

Thyroid therapy and vitamin therapy are valuable in habit- 
ual abortion, less so in the emergency care of threatened 
abortion. 

It is advised not to use morphine or opiates in threatened 
abortion. Many observers feel that opiates produce an unusual 
degree of relaxation of the cervix which tends to increase the 
possibility of a threatened abortion becoming inevitable. 


PREMATURE SEPARATION OF THE NORMALLY 
IMPLANTED PLACENTA 

Premature separation of the normally implanted placenta 
(known also as “ablatio placentae” and “abruptio placentae”) 
is an acute obstetric emergency associated with antepartum 
hemorrhage. The placenta may be completely or only par- 
tially separated from its implantation site and the crranty of 
the accident vanes according to the extent of separation and 
degree of hemorrhage. The effused blood may be entirely re- 
tained within the uterine cavity (concealed accidental hem- 
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orrhage) or the blood may escape externally through the 
vagina (external accidental hemorrhage). 

Incidence.— It we include all cases in which there is a sepa- 
ration of the lower pole of the placenta, particularly if the 
placenta site is abnormally low, the condition occurs as fre- 
quently as once in 200 pregnancies. The more severe form of 
this accidental hemorrhage is noted about once in 500 to 1000 
pregnancies. 

Pathology .— Premature separation of the placenta is initiated by 
an escape of blood into the decidua basalis. In its earliest stages, 
the condition consists usually of a decidual hematoma which 
leads to separation and ultimate elimination of function of that 
part of the placenta adjacent to the hematoma. In early stages, 
the diagnosis is made only upon examination of the freshly de- 
livered placenta which presents a dark area of clotted blood at the 
site of the decidual hematoma. When the decidual hematoma is 
more extensive, the area of separation is mode widespread and 
extends to die margin of the placenta. The escaping blood makes 
its way between the membranes of die uterine wall and eventu- 
ally appears externally. 

“Concealed” accidental hemorrhage thus is liable to occur 
when the blood lies behind the placenta and the margins of the 
placenta remains adherent; when the placenta is separated com- 
pletely and the membranes retain their attachment to the uterine 
wall; when the blood gains access to the amniodc cavity after 
breaking through the membranes; and when the presenting pan 
is so tightly applied to the lower uterine segment that the blood 
cannot escape externally. 

In most cases the membranes are gradually dissected from the 
uterine wall and blood eventually escapes through the cervix 
and from the vagina. The seriousness of the situation depends 
upon which portion of the placenta becomes separated first and 
how much hemorrhage has occurred. 

In the most severe cases, “uteroplacental apoplexy” occurs. The 
blood, which is under pressure, makes its way between the muscle 
bundles of the uterus. Sometimes the entire thickness of the 
uterine wall is filled with extravasated blood until hemorrhage 
is noted under the serosa. Under such circumstances, the uterus 
presents a mottled appearance, is not contractile, and is doughy 
to leather}’ in consistency. 
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Etiology.— As is noted so frequently where the primary 
cause of a condition is understood imperfectly, many condi- 
tions hare been cited as etiologic factors in premature separa- 
tion of the normal implantation placenta. Trauma, shock, 
anomaly of the umbilical cord, endometritis, nephntis, tox- 
emia, torsion of the uterus, associated acute infections, spe- 
cific toxins such as histamine, hydranuuon and endocrine de- 
ficiency have all been held responsible for this condition. 

Symptoms and Diagnosis.— The symptoms of this acute ob- 
stetrical emergency are hemorrhage, abdominal pain , shock 
and gradual enlargement of the uterus which accompanies a 
concealed hemorrhage. The most critical symptoms occur in 
those cases of concealed hemorrhage. Intense colicky pain is 
noted, and the uterus, as it becomes progressively larger, pre- 
sents on palpation a boardlike consistency with elimination of 
the alternate contraction and relaxation usually noted. In such 
extreme cases, the child is dead and no fetal heart heat is 
elicited. 

When hemorrhage is external, the pain is frequently less 
severe, the uterus enlarges slightly if at all and its consistency 
may not be altered. 


Treatment 

Premature separation of the normally implanted placenta 
is an obstetric emergency because the life of the mother is en- 
dangered. In the more serious forms, the life of the mother 
can be saved only by emptying the uterus promptly. When 
the separation is partial and theloss of blood is slight, expect- 
ant treatment may be followed, labor may be allowed to take 
its natural course and interference may be indicated only if 
the symptoms become urgent. 

In die more severe casts, abdominal section (hysterotomy) 
should be performed at once and the uterus retained or re- 
moved according to whether it contracts satisfactorily upon 
being empneTThis procedure is indicated whether labor has 

? Za n0 5' The ? mC ° f bag$ C ° dUate the cervix from below 
m l mdlCated on account of their slow action. 

Blood transfusions should be available as soon as the condi- 
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cion is diagnosed and should be given freely depending on 
the degree of shock. 

When delivery- is effected through the natural passages, it 
is not possible to evaluate the degree of intramuscular hemor- 
rhage and the patient must be observed carefully for post- 
partum hemorrhage which occurs frequently if the tonicity of 
the uterus has been impaired by intramuscular hemorrhage. 
Necessary material for emergency packing of the uterus, 
blood transfusion and an operating room in readiness should 
all be available. 

PLACENTA PRAEVIA 

The most common cause of hemorrhage in the latter third 
of pregnancy is placenta praevia— rhat condition in which the 
placenta is implanted in the lower uterine segment and cither 
partially or completely covers the internal os of the cervix. 
Hemorrhage in placenta praevia results from rhe partial sep- 
aration of this placenta. 

Placenta praevia centralis is that condition in which the in- 
ternal os is completely covered by placental tissue. It is not 
necessary that the center of the placenta lie over the os. Pla- 
centa praevia partialis exists when the placenta covers a por- 
tion of the internal os, but a separation which is free from 
placental attachment can be detected by the examining finger. 
Placenta praevia vwrginalis occurs when the lower edge of 
the placenta just approximates the internal os. 

The clinical determination of the variety of placenta 
praevia depends on the condition of the cervix. With a tightly 
closed cervix which barely admits one examining finger or a 
cervix which is only slightly open, the actual extent of the 
placenta praevia may be indeterminate. The handling of such 
a case is dependent therefore to a great extent on the amount 
of hemorrhage which constitutes the obstetric emergency 
rather than on the anatomical variety of placenta praevia. 

Frequency .— Placenta praevia is a fairly rare complication 
with a considerable statistical variation in frequency. In gen- 
eral, it occurs approximately once in 700 to 1000 pregnancies 
in private practice. 

Etiology .— Placenta praevia occurs more frequently in mul- 
tipanic. Careful history frequently reveals existence of a pre- 
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nous abortion, some infectious process resulting in endome- 
tritis or subinvolution which indicates an abnormality ol the 
endometrium. Thus, if a poor endometnum is available and 
no well-marked folding of the endometnum is present in the 
upper aspect of the uterus, the fertilized ovum may drop low 
in the cavity before it embeds for its nidation. 

Another theory as to the development of placenta praevia 
originates in the belief that part of the chorion laeve con- 
tinues to grow instead of undergoing involution earh in preg- 
nancy, with the result that part of die placenta comes in con- 
tact with the decidua capsularis. This placenta reflexa gradu- 
ally bridges over the internal os and eventually comes in 
contact with the decidual vera to which it fuses, forming in 
effect an extension of the decidua basalis. The villi on the 
upper aspect of the reflexa atrophy, leaving a large broad pla- 
centa covering the lower uterine segment and occluding the 
internal os. 


Symptoms.— Painless bleeding during the latter third of 
pregnancy is the cardinal symptom of placenta praevia. Fre- 
quently it occurs without warning in an individual who has 
had a previous normal pregnancy. The initial bleeding is 
rarely sufficient to prove fatal, and ceases spontaneously to 
recur again without warning. In some cases the bleeding does 
not cease entirely and there is an ensuing continuous dis- 
charge of small quantities of blood. 

Diagnosis.— Placenta praevia is diagnosed by vaginal exavn- 
nation which reveals its presence. 

If the hemorrhage is not great and the patient can stand 
such manipulation, it may be possible to disclose the placenta 
praevia by roentgenologic examination. An opaque medium 
such as 12.5 per cent sodium iodide is instilled into the pre- 
viously emptied bladder and an anteroposterior x-ray film 
is made. In the normal situation, the fetal head can be'found 
close to the bladder margin as outlined by the opaque sub- 
stance. If placenta praevia is present, the c'oncave mass of the 
placenta niU be found to form a distinct gap between the 
head of the bladder margin. Recently with “soft tissue” x-ray 
technic, the placenta has been visualized without employing 
opaque media. r - - 
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Treatment 

The immediate treatment of placenta praevia is the treat- 
ment of excessive blood loss and shock. Morphine, abso- 
lute quiet hi bed , elevation of the foot of the bed, and heat 
in the form of hot water bottles and blankets are important. 
As soon as the patient has reacted to these measures and has 
shown improvement from the internal hemorrhage, she should 
be taken to a hospital, being transported in a reclining position. 

Blood transfusions in amounts of 500 to 1000 cc. are all- 
important. Vaginal examination to confirm a proper diag- 
nosis must be reserved until everything is in preparation for 
aseptic examination and preparations have been made for op- 
erative intervention if necessary. 

The management of placenta praevia may depend on vari- 
ous factors. If the hemorrhage occurs before the stage of fetal 
viability, treatment may be expectant if the hemorrhage is 
not too severe and does not recur to a great extent after the 
initial episode. After combating the initial loss of blood, no fur- 
ther steps need to be taken until the stage of viability is reached, 
except the enforcement of absolute bed rest. Frequently such 
a temporizing attitude is taken without an established final 
diagnosis but always with the complete understanding of the 
patient as to the potential gravity of the situation. 

When the fetus is viable, particularly past the thirty-second 
week of pregnancy, unless the degree of bleeding is trifling, 
pregnancy should be terminated in the most convenient man- 
ner as soon as the patient is in proper condition. Again here, 
the time at which such termination is effected will depend on 
the degree of hemorrhage and the duration of pregnancy. 
When the patient is in proper condition and blood transfu- 
sions are available, she should be examined for diagnosis. The 
type of placenta praevia and the condition of the cervix should 
be ascertained. It is the belief of the author that in all cases 
of central placenta praevia, excepting the occasional one in 
multiparae with a considerably dilated cervix, pregnancy 
should be terminated by cesarean section. 

Partial placenta praevia in primiparac is usually best treated 
by cesarean section, but in multiparae its treatment will 
depend on the condition of the cervix. Should the cervix be 
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lon^ and firm, cesarean section is the procedure of choice. 

If the cervix is soft and dilatable, the membranes may be rup- 
tured and either a large bag may be inserted intraocular or 
packing may be employed if the operator understands the 
proper technic of packing. 

Marginal -placenta praevia is usually ably handled by sun- 
pie rupture of the membranes which allows the presenting 
part to tampon the separated placental margin against the 
cervix, thus controlling the bleeding. In am> form of treat- 
ment which emplovs deliven,' from below, version at the 
time of complete dilatation of the cervix is indicated. 

Man u a l dilation of the cervix is never employed. Whenever 
cesarean section is employed, the uterus should be packed 
tightly because the bleeding has occurred from the non- 
contractile portion of the uterus. 

The importance of frequent blood transfusion cannot be 
overemphasized. 

intrapartum hemorrhage 

Intrapartum hemorrhage includes all bleeding from any 
cause occurring during labor. Such intrapartum bleeding mar 
be due to placenta praevia or premature separation of the 
normally implanted placenta as discussed previously. Ocher 
important causes are injuries from attempts at operative de- 
liver!' and rupture of the uterus. Bleeding during labor may 
occur from ruptured varices, tumor growths or spontaneous 
laceration of the cervix or vaginal floor. 


Rupture of the Uterus 


Rupmre of the uterus during labor is very serious. Hemor- 
rhage is a feature. Unfortunately the external bleeding mat- 
te slight but the concealed hemorrhage mar be so extensive 
that, unless an early diagnosis is made, death frequendv 
ensues. n 


Spontaneous rupture before labor occurs infrequently and 
is due either to an inherent defect in the musculature or' to an 
acquired defect such as a poor cesarean scar or a previous 
operative scar which may cause a thinning of the uterine wall. 

It labor has started, a frequent factor in rupmre of the 
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uterus is dystocia. This may be due to contracted pelvis, over- 
sized fetal head or abnormal presentation as well as obstruc- 
tion from any other cause such as tumors. 

Traumatic rupture of the uterus may occur from intro- 
duction of bougies, craniotomy instruments or even forceps 
blades. Traumatic rupture of the uterus may also follow at- 
tempts at manual dilation of the cervix during labor. 

Symptoms.— Rupture of the uterus is usually accompanied 
by pain and bleeding. The signs usually point to an acute ab- 
dominal condition which usually requires laparotomy even 
though the absolute diagnosis may not seem clear. 

When labor has once begun, the sharp pain may be fol- 
lowed by cessation of labor contractions and hemorrhage. The 
degree of collapse and shock depends on the degree of hem- 
orrhage. 

Treatment.— Wosr instances of uterine rupture are avoid- 
able. When previous operations have been performed on the 
uterus, the patient should be observed closely during the last 
few weeks of pregnancy. If cesarean section is deemed neces- 
sary, it should be done electively or after a rigidly observed 
trial of labor. 

Attempts at operative delivery requiring intra-utcrinc 
manipulations must be carried out with great care. Version 
for transverse presentation is an extremely hazardous pro- 
cedure. When intra-uterine manipulation is necessary, com- 
plete relaxation of the uterine musculature by use of com- 
plete surgical anesthesia is advocated. 

Rupture of the uterus 3t any rime requires immediate 
laparotomy with either repair of the tear or removal of the 
uterus. Blood transfusion must precede any operation and 
must be employed frequently during and after such pro- 
cedures. 

POSTPARTUM HEMORRHAGE 

Postpartum hemorrhage may be defined as excessive blccd- 
hw from the genital tract which occurs between the time of 
the birth of the child and the end of the puerperium. Such a 
state is considered an obstetric emergency because the pa- 
tient mav become exsanguinated within a very few minutes. 
Clinically, a loss of more than 600 cc. of blood may be re- 
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carded as constituting a hemorrhage. When the loss ap- 
proaches two or more liters the situation may jeopardize Me 
The hemorrhage may take the form of a continued dnbbl 
or ooze of blood which continues after expulsion of the pla- 
centa, or the loss may occur very- rapidly, the blood coming 
in continuous or intermittent gushes. In either case the total 
blood yolume is gradually or rapidly reduced to a point 
winch can produce profound shock and the patient is in im- 
minent peril of her life. The possibility of concealed hemor- 
rhage is sometimes overlooked until the systemic evidences of 
anemia and impending shock call attention to its existence. 
Palpation of the fundus shows a soft distended uterus some- 
times extending upward beyond the umbilicus. Massage of 
this dilated uterus will release a great quantity of free blood 
and clots. 


Etiology .— Serious bleeding following the birth of the child is 
visually due to one of three causes: 

1. Atony. Atony of the urerus may be due to primary uterine 
inertia or a secondarily acquired inertia as noted in exhaustive 
labors. The latter may frequently follow the so-called “forced 
labor ’ initiated, continued and completed with the aid of pitu- 
itary products. Postpartum atony may also follow overdistention 
of the uterus, seen in cases of multiple pregnancy and hydram- 
nion. Following any of these conditions, the uterine musculature 
may remain flabby and atonic, fail to respond to ordinary meas- 
ures and lead to postpartum hemorrhage. 

2. 'Retention of partially separated placenta or individual 
cotyledons. As long as the placenta remains completely attached 
to the uterine wall, there can be no possibility of hemorrhage. 
Once it has become partially separated, hemorrhage may occur 
from the tom vessels at that site. This incomplete" separation of 
the placenta may be due to an abnormal attachment of the 
placenta, to improper management of the third stage of labor, 
or to the retention of cotyledons. 


3 Deep tears involving the tissues of ike birth canal. These 
include particularly cervical lacerations and lacerations of the 
vaginal walls, but occasionally serious tears involve the vulva 
itself; Cervical tears may be very- extensive and even involve lame 
divisions ot the uterine arteries, in which case severe blood loss 
may occur quite rapidly. Vaginal tears usually do not cause 
extensive bleeding but can do so if large vessels ire severed This 
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is particularly true if the tear extends laterally and involves the 
pampiniform plexus or extends into large varicosities of the 
tagina. Vulvar tears likewise only occasionally cause marked 
bleeding. Deep tears may follow spontaneous delivery but are 
more often encountered following forceps delivery. Forceps are 
of immense value when used properly and particularly when used 
at the proper time but forceps are likewise dangerous and can 
cause great injury. This is particularly true when forceps are ap- 
plied prematurely and forceful delivery is done or when forceps 
are used by the unskilled operator. 

Prophylaxis 

Of the three causes listed, the second is the most usual in 
the production of serious bleeding. Aiost often this can be 
obviated by the proper management of the third stage of 
labor. The incidence of abnormal placentae with succenturi- 
ate lobes or other forms of abnormal atrachmenr is small. The 
third stage of labor is a physiologic process whereby the pla- 
centa is separated and expelled from the uterus by a scries of 
rhythmic contractions. In most instances this can be accom- 
plished uneventfully without interference. However, at rimes 
there occurs a continuously enlarging rerroplacental hema- 
toma, the proportions of which may result in an excessive 
blood loss if it is allowed to continue. For this reason and ro 
facilitate expulsion we have instituted the practice of assist- 
ing in the third stage. 

Our regimen is quite specific. First, no oxytocics are given 
prior to expulsion of the placenta. It is true that only rarely 
does retention of the separated placenta occur subsequent to 
cervical contraction induced by oxytocics. but even the oc- 
casional one is sufficiently troublesome to warrant waiting 
until the third stage is completed before using these drugs. 
Secondly, no type of manipulation is performed until the pla- 
centa is definitely separated unless persistent bleeding ren- 
ders this imperative. Separation is readily recognized by the 
four signs of Ahlfeld. Usually someone places a hand on the 
fundus~in order to ascertain the onset of contractions and the 
rising of the fundus and to warn the operator if the uterus is 
being distended bv retroplaccntal blood. When separation is 
completed, then expulsion is completed by the Credo method. 
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One cubic centimeter of ergonovine is given mtramuscularly 
and the uterus is gently kneaded to maintain contractions ot the 
uterus until the drug has become effective. Additional ergo- 
novine may be given intravenously if necessary. Inspection 
of the placenta then follows to be certain no break m the 
continuity of blood vessels of the membranes is present (suc- 
centuriata, duplex, etc.) and also to look for missing cotyle- 
dons. All patients are carefully observed by the intern for an 
additional hour to be certain no signs of abnormal bleeding 
occur. 

Too often the obstetrician is anxious to complete the third 
stage immediately and often only ends up with a serious case 
of bleeding which prolongs instead of shortens the time spent 
in die deliver)- room. When rigorous attempts at expulsion 
are made before complete separation occurs, partial separa- 
tion usually follows. Bleeding of varying magnitude ensues 
before separation and expulsion can be accomplished by the 
Crede procedure and the condition of the patient may suffer 
seriously. Retained cotyledons and inversion of the uterus are 
other sequelae. 


Treatment 

The treatment of postpartum hemorrhage varies according 
to the cause. If the uterus is well contracted , lacerations should 
be sought for by exposure of the parts with a speculum-, bleed- 
ing vessels if found are ligated and lacerations are repaired, 
whereupon the bleeding will cease at once. 

If the uterus is soft and relaxed after the placenta has es- 
caped, as in atony and in retention of the partially separated 
placenta or of individual cotyledons, it is stimulated to con- 
traction by pressure and massage. One hand inverts the lax 
abdominal wall behind the uterus, the other makes pressure 
lust above the symphysis and the uterus is firmly squeezed 
hetween the two, and at the same time is pulled upward thus 
making anteroposterior pressure and putting the uterine arter- 
les on the stretch. If the placenta remains attached, with free 
bleeding, the Crede mode of expression is utilized and if this 
is unsuccessful manual removal under deep anesthesia is done. 
Retained cotyledons and succenturiate lobes are likewise re- 
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moved, manual]}'. Rare!}' placenta accreta may exist, in which 
case hemorrhage is usually slight and time may be given be- 
fore manual removal is attempted. Of course, in accreta 
hysterectomy must follow. 

Most really dangerous postpartum hemorrhages occur after 
expulsion of the placenta and if simple massage or oxytocics 
do not promptly control the bleeding, the uterus is packed 
firmly with sterile gauze dipped in 1 per cent neutral acri- 
flavine. The vagina is packed with a second strip of gauze. 
If the bleeding soil continues, the situation is grave indeed 
and heroic measures are required. The cervix mav be sewn 
shut over the packing to retain the blood in the vagina in the 
hope that clotting will occur. Long Pean clamps or a ligature 
may be placed on the uterine arteries through the vagina or 
the arteries may be exposed vaginallv and ligated. Finally ab- 
dominal hysterectomy may be necessary . These are desperate 
measures for desperate conditions, and if they are required, the 
prognosis is not promising. Compression of the aorta through 
the abdominal Avail is usually not satisfactory. 

'While local efforts at combating the hemorrhage arc in 
progress, systaltic measures to combat the shock and anemia 
should be inaugurated. The failing heart is temporarily stimu- 
lated tvith caffeine benzoate or coraminc. A lost important is 
blood transfusion. 500 cc. or more, or the use of blood plasma 
when aA'ailable. In the meantime temporary replacement of 
blood A'olume bv intravenous fluids or gum accacia is indi- 
cated. as AA-ell as general methods of combating shock. The 
value of repeated transfusions cannot be stressed too much. 

Delayed postpartum hemorrhage occasionally occurs, and is 
usualTv due to overlooked retention of cotyledons; however, 
a retained organized clot may be responsible, as avcII as a few 
other rare conditions. Treatment depends upon the etiology. 
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The present dav tremendous step-up in industrial produc- 
tion and increases in speed and modes of travel, as well as the 
increased use oi inflammables, bring the average human into 
contact with a wide variety of agents— physical and chemical. 
Undue contact or exposure to any one or a combination of 
these agents mav give rise to an emergency, the degree or 
severin' of which will depend upon the type of agent, the 
intensity of the energy, and the duration of the contact. 

In the majorin' of emergencies the principal result is shock . 
or what some medical investigators call peripheral circulatory 
failure. This constitutional phenomenon of shock is divided 
into two stages: first, primary or initial shock, and second, 
secondary or late shock. The prognosis in any emergency 
will depend upon three factors: (1) on how effectively the 
primary shock can be relieved. (2) on how early and ef- 
fectively steps were taken to prevent or combat secondary 
shock, and (3) on how early and effectively the vital re- 
quirements (supportive therapy) are maintained. The best 
methods, however, for treating these emergencies arising from 
physical agents are intensive safety campaigns. 


BURNS 

C / asripc ation.—B urns are divided into five classes according 
to the degree of tissue destruction. These may be listed briefly 
as follows: 


a ' e ^ ee x b 7 ^ temperature of about 

.-tO F. and involve only the superficial layers of the epidermis, 
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and are characterized by erythema, slight edema, smarting and 
tenderness. 

l.^Second degree bums are caused by temperatures between 
160 F. to 210° F. and involve the whole thickness of the 
epidermis as far down as the capillary layer of the corium, which 
la} er is usually left intact. These burns are characterized by the 
formation of vesicles, more marked inflammation, edema and 
considerable pain. 

3. Third degree bums are caused by temperatures greater than 
210° F. and involve not only the epidermis but the upper layers 
of the corium. 

4. Fourth degree bums are caused by a more prolonged ex- 
posure to a temperature similar to that responsible for burns of 
the third degree, or to a higher temperature. They are charac- 
terized by complete destruction of the skin and subcutaneous 
areas, and extend to the muscles. 

5. Fifth degree bums may extend down as far as the bone and 
are characterized by a carbonization of the parts involved. 

Faefors in -the Making of Emergencies in Burn Accidents 

1. The initial factor is the bum by its extent in depth and 
surface area, as well as location. It becomes the principal fac- 
tor only when it is so grave that death results immediately or 
within twelve hours. 

2. The second factor, and most frequently the principal 
factor, is the secondary shock (peripheral vascular failure) oc- 
curring within twenty to fort} 7 hours, usually resulting m 
death if the latest approved constitutional therapeutic meas- 
ures are not instituted early. It has been shown by various in- 
vestigators that this vascular failure is due to stasis and in- 
creased permeability 7 of the capillaries, producing a pro- 
nounced loss of plasma proteins from the blood stream to the 
tissue spaces with a consequent increase of red cells and hem- 
oglobin in the blood. These blood changes start about 
twenty-four hours after the accident. Experimental evidence 
has shown that a burn occupying about one sixth of the 
body surface mav cause a loss of blood plasma proteins up to 
70 per cent of blood volume within twenty-four hours. In 
view of these facts, it is imperative that plasma transfusions 
and not blood transfusions be administered at the earliest pos- 
sible moment— quantities from 2000 to 5000 cc. have been ad- 
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ministered within forty-eight hours. Such measures as bed 
rest, morphine for pain, maintenance of body heat by blan- 
kets and light cradles, debridement of dead burned nssue, the 
aseptic opening of blisters, and topical applications of astrin- 
gent and antiseptic solutions to the burned areas are verj 
unporant but essentially contributor)- efforts. 

3. The third factor is toxemia occurring after the second- 
ary shock is fairly well under control. This toxemia is the 
result of the absorption of other tissue toxins and also bacte- 
rial toxins from secondary infection. The discussion and treat- 
ment of this condition belong in the late treatment of bums, 
although measures to minimize it should be taken in the emer- 
gency treatment. 



Fig. 71.— Gasoline burn accident: resulting in third and fourth degree 
burns of lotcer extremities and second degree bums on hands and lower 
third of forearm (approximately 50 per cent of area). Removed to Finnin 
Desloge Hospital (ISO miles) twenty days following accident. Patient re- 
ceived^ condition of great toxemia from massive purulent exudates and 
sloughing tissues. Plasma and blood transfusions. Continuous flow bath 
with force spray to loosen sloughs and purulent exudates assisted in de- 
bridement and prepared for skm transplanting. Hospital star 100 days- 
discharged walking on crutches. ~ ' 


Signs end Symploms of an Emergency 

In grave emergencies the patient is usually in a coma or 
stupor, although sometimes he or she may be conscious and 
rational. The systolic blood pressure is usually below 100 mm 
ihe pulse is very rapid and the respiration may reach 35 to 
‘tO per minute. Rectal temperature starts rising immediately 
and may reach 104° F. within twelve hours. Pain is a van- 
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able symptom; the semilethargic patient mav be numb to pain 
but the majority of the conscious, rational patients invariable 
complain of severe pain. 

In severe emergencies where there is a possibility that the 
patient may die within thirty-six to forty-eight hours, the 
signs and symptoms present within the first twenty-four hours 
are usually very deceiving. All patients in this class are con- 
scious and rational. They usually refuse transportation by 
stretcher. Shivering is invariably present. There is complaint 
of more or less severe pain. Pulse and temperature are usually 
within normal limits, but the blood pressure is below normal. 
The white cell count shows an increase. During the first 
twelve to twenty-four hours the red cell count, hemoglobin 
and blood plasma protein determinations are within normal 
limits, but shortly after this time the red cell count and hem- 
oglobin begin to show marked increases while the plasma 
proteins decrease. The signs and symptoms of secondary 
shock rapidly become manifest. The patient is usually irra- 
tional, the pulse is rapid and weak, the respirations arc 
labored, and death usually intervenes within six to ten hours. 

The apparent lack of signs and symptoms of circulatory 
disorder within the first twelve to nvenrv-four hours may be 
explained bv the compensatory mechanisms coming into play 
in an effort to maintain blood volume because of the pro- 
nounced loss of blood plasma due to capillary permeability. 
Thus it is imperative that all therapeutic efforts be directed 
toward offsetting or minimizing the peripheral circulatory 
failure that is inevitable if appropriate measures are nor inm- 
tuted Ions’ before signs and symptoms appear. 

Treafment 

All therapeutic effort should be directed toward combat- 
ins’. as soon as possible, inevitable shock, the intensity of 
which will depend upon the severity and urgency of the 
emergency. 

Rest .— Immediately following an accident, the victim 
should be transported from the scene by means of a stretcher 
—the first aid in minimizing shock. A hypodermic injection ot 
morphine sulfate (grain *1 ) is administered as soon as pos- 
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able to minimize pain, and this is repeated in doses of % to % 
erarn every three to four hours in order to keep the panent 

comfortable. ..... , u 

Body Heat— The patient, who is generally shivering should 

as soon as possible be wrapped snugly in blankets to keep up 
body warmth. If available, hot water bags or a heating pad 
are applied while he is awaiting transportation to a hospital. 
Butter, lard, and other fats and oils add to the possibility of 
future infection and are not used on the burned areas. The 
hospital bed should be covered by sterile sheets and the pa- 
tient surrounded by an electric light cradle for supplying 
heat. The opening of large blisters is to be recommended but 
any extensive debridement may add to shock and therefore if 
indicated it should be put off for about forty-eight hours. 

Vital Supportive Therapy.— The replacement of blood 
plasma proteins is imperative before the signs and symptoms 
of circulator)- failure appear. The intravenous administration 
of blood plasma is to be started as soon as possible. Initial 
doses of as much as 1000 cc. have been given, with an addi- 
tional 500 cc. every six hours until 4000 to 6000 cc. have been 
administered. The initial dose and the total quantity are de- 
pendent upon the severity of the emergency. The commer- 
cially dried human blood plasma may be conveniently dissolved 
and readily administered in any locality, its only disad- 
vantage being the cost. It is particularly ideal for adminis- 
tration to a patient who has to be fortified before being 
transported a long distance during which much valuable 
rime would otherwise be lost. It is to be remembered that for 
the purpose of combating capillary permeability so as to keep 
the plasma proteins within the vascular beds and thereby 
maintain blood volume, subcutaneous injections of adrenal 
cortex extract (2 cc. every three hours) are very highly rec- 
ommended. ' c - 


In those cases in which a generous number of plasma in- 
fusions and an occasional blood transfusion were adminis- 
tered. the use of intravenous solutions of 5 per cent glucose 
and nonnal salme is usually restricted to amounts varying 

/? ° t0 l5 , 00 . c ?- per , d , a >* ; however, large amounts up to 
tolerance are administered by other routes. F 
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A prophylactic dose of 1500 units of tetanus antitoxin ad- 
ministered subcutaneously should be a routine measure in the 
early treatment of bums. 

Topical Applicatiovs.—In severe bums local applications of 
astringents, antiseptics and analgesics are made to the burned 
areas for the purpose of (1) alleviating pain, (2) preventing 
absorption of burned tissue toxins, (3) minimizing secondary 
infection, and (4) preparing for future skin regeneration or 
replacement. 

As soon as possible following the first plasma infusion, a 
freshly made 5 per cent aqueous tannic acid is sprayed upon 
the burned areas every one to two hours until a firm eschar 
has developed. Great care is taken not to aggravate shock by 
disturbing the patient unduly. Some practitioners prefer ad- 
ditional applications of 10 per cent silver nitrate to the edges 
of tannic acid eschars. In other medical circles, applications of 
1 per cent gentian violet on cotton swabs are preferred to the 
tannic acid spray. There are many commercial preparations 
on the market claiming various advantages for their applica- 
tion to bums; however, their efficacy, especially in severe 
bums, is unproved. 

Applications of warm saline or boric acid packs to soothe 
painful areas are important. To cleanse infected wounds, irri- 
gations with diluted Dakin's solution are employed. For 
loosening and removing adherent sloughs, a warm, continu- 
ous flow bath with force spray that burrows underneath 
sloughs and washes out purulent pockets is valuable. Very lit- 
tle bleeding occurs from this procedure. 

Measures to prevent future contractures should be started 
early. 

EXPOSURE TO ABNORMALLY HIGH OR LOW 
ATMOSPHERIC TEMPERATURES 

In the human, emergencies frequently occur from exposures 
to environmental temperatures, the intensities of which arc 
markedly above or below that of the body temperature. 
While body heat is normally regulated within extremely nar- 
row limits,” it is maintained in these limits even in the pres- 
ence of wide fluctuations of environmental temperatures by 
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m eans of the intricate mechanisms of (1) chemical regulation 
or heat production, and (2) physical regulation, or heat loss. 
However, in the presence of organic disease, such as arterio- 
sclerosis and other disorders which interfere with heat dissi- 
pation, serious emergencies may arise from body heat reten- 
tion resul ting in hyperpyrexia. Profuse and prolonged per- 
spiration, with low salt intake, may cause collapse and sub- 
normal temperature due to the resulting extremely low' blood 
chlorides. On the other hand, exposures of a sparsely clad person 
to environmental temperatures much below that of the body 
temperature may give rise to emergencies because of increased 
heat dissipation and insufficient heat production resulting in 
a hypothermia. 


Heat Stroke 

A prolonged exposure to high atmospheric temperatures 
(100° to 138° F.), excessive humidity* (70 to 100) together 
with a lack of air currents, may* give rise to serious and urgent 
emergencies, the severity' of which will depend upon how 
high the consequent body' temperature rises (105° to 112° 
F.). The higher the body temperature, the more serious is 
the prognosis, and therefore, the greater the urgency* for tem- 
perature reduction at the very' earliest opportunity'. 

The emergency is essentially' one of intoxication , and the 
resulting fever is due to the absorption of imperfectly split 
proteins caused by abnormally low water intake. 

Signs and Symptoms of an Emergency.— The first si<m 
of impending danger is the cessation of perspiration. The skin 
is intensely hot and usually dry'. As the rectal temperature 
passes 106° F., delirium, stupor, or coma develops. While the 
muscles are usually relaxed, fibrillary- twitchings and even 
convulsions may occur. As the temperature continues to rise, 
coma deepens. Patients in whom the rectal temperature 
reaches 109° F. and cannot be reduced within several hours, 
seldom survive. An early fall in rectal temperature and a re- 
gaining of consciousness is considered very* favorable. 

Treatment.— The patient should be disrobed to the under- 

nnT’ f 1 the , r T bmt P osition ’ a nd moved to some 
cool, shady place. Ice bags are applied to the head and both 
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axill ae. The use of hand fans to stir up air currents is advis- 
able. At the home or hospital, immediate efforts must be 
made to lower the body temperature. At the St. Louis City 
Hospital, the most effective method has been the ice tub 
immersion, accompanied by brisk rubbing. However, in less 
experienced hands, an ice cold net sheet (Tnveloping the nude 
patient is recommended. An air blast from an electric fan 
should be directed across tin’s sheet which must be dampened 
frequently. 

It is very important to take the rectal temperature every 
two minutes because the temperature should not be allowed 
to descend below 102° F. On account of a possible “tempera- 
ture bounce,” all efforts at reduction should stop when 1 03.5 = 
F. is reached. It sometimes happens that due to a treacherous 
temperature bounce, the temperature continues to descend 
until 97° F. is reached. When this occurs, efforts must be 
made to raise the temperature back to 102° F. by means of 
hot blankets and water bottles. During the temperature reduc- 
tion, a circulatory stimulant, such as caffeine sodiobenz-oate 
(grains 2 to 6). injected intramuscularly every three hours 
is recommended. If the pulse is excessively fast, an intra- 
venous injection of digalen (1 ampule) repeated every three 
to six hours may be advisable. 

The unconscious patient should have water and salt as 
soon as possible. The intravenous or subcutaneous administra- 
tion of normal saline in a 5 per cent dextrose solution in 
quantities of 500 to 1000 cc. repeated every four to six hours 
is recommended. The conscious patient should be given in- 
creasing quantities of cold nater by mouth along with sodium 
chloride tablets ( 1 5 Va grains) even - three hours. 

Heat Exhaustion 

Prolonged exposures and vigorous muscular activity in en- 
vironments of high atmospheric temperature and humidity 
mav give rise to a train of signs and symptoms leading from 
heat cramps to an emergency called heat collapse. 

Heat collapse is a mild form of heat stroke. The body tem- 
perature, instead of being high as in heat stroke, is cither 
normal or subnormal (it may fall as low as 95 c F.). The sur- 
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face of the skin is pale, cold, clammy and moist, the p^se is 
weak and rapid, and respirations are shallow and rapid. Pupils 
are dilated. In severe attacks, there may be delirium or un- 
consciousness, and the delirium may lead to coma. Death sel- 
dom occurs unless the patient has been seriously ill before the 
heat exposure. 

Treatment.— For the conscious patient provide light- 
weight and loose-fitting clothes and place in a cool place with 
sood air circulation. Give cool dnnks of fruit juices, and 
sodium chloride (grains 15) every- three hours in either plain 
or enteric-coated tablets. 

In the case of the unconscious patient, if the rectal tem- 
perature is subnormal, wrapping in light blankets with a hot 
urater bottle at the feet is recommended. The administration 
of normal saline with or without 5 per cent glucose solution 
bv either one or both the intravenous and subcutaneous 
routes should be started as soon as possible. Caffeine sodio- 
benzoate (grain 1 ) subcutaneously everv three hours is con- 
sidered of benefit as a circulatory- stimulant. When the pa- 
tient regains consciousness further treatment is symptomatic. 


Freezing 

Exposures of a part or the entire surface of the bodv to 
environments of near or subzero temperatures, especially' 
when improperly protected by clothing or other insulation, 
may give rise to serious emergencies. The resulting emer- 
gency is primarily one of nutritional impairment ofthe tis- 
sues. the extent of yvhich will depend upon the environmental 
temperature, the duration of the contact and the surface area 
involved. The types of lesions produced by these contacts are 
classified into (1) local freezing, and (2) general freezing. 

Local Freezing.— T he type and extent of the lesions^ re- 
sulting from contacts with loyv environmental temperatures 
are divided inro three classes-. r 


First Degree.— The areas most frequently- involved are the 
up of the nose, lobes of the ears, toes and' fingers. The parts 
affected at first give rise to a transient stinging pain and soon 
become white and msensrave. An individual seldom realizes 
the condition unni warned by some passer-bv who may- rub 
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axillae. The use of hand fans to stir up air currents is advis- 
able. At the home or hospital, immediate efforts must be 
made to lower the body temperature. At the St. Louis City 
Hospital, the most effective method has been the ice tub 
immersion , accompanied by brisk rubbing'. However, in less 
experienced hands, an ice cold -r vet sheet enveloping the nude 
patient is recommended. An air blast from an electric fan 
should be directed across this sheet which must be dampened 
frequently. 

It is very important to take the rectal temperature even’ 
two minutes because the temperature should not be allowed 
to descend below 1 02 ° F. On account of a possible ‘'tempera- 
ture bounce.” all efforts at reduction should stop when 1 05.5 ' 
F. is reached. It sometimes happens that due to a treacherous 
temperature bounce, the temperature continues to descend 
until 97° F. is reached. When this occurs, efforts must be 
made to raise the temperature back to 102 s F. by means of 
hot blankets and water bottles. During the temperamre reduc- 
tion, a circulator)- stimulant, such as caffeine sodiobenzoate 
(grains 2 to 6). injected intramuscularlv cverv three hours 
is recommended. If the pulse is excessive] v last, an intra- 
venous injection of digalett (1 ampule) repeated even" three 
to six hours may be advisable. 

The unconscious patient should have water and silt as 
soon as possible. The intravenous or subcutaneous administra- 
tion of normal saline in a 5 per cent dextrose solution in 
quantities of 500 to 1000 cc. repeated cverv four to six hours 
is recommended. The conscious patient should be given in- 
creasing quantities of cold -crater by mouth along with indium 
chloride tablets (151.' grains) cverv three hours. 

Heat Exhaustion 

Prolonged exposures and vigorous muscular activity in en- 
vironments of high atmospheric temperature and humidity 
mav give rise to a train of signs and symptoms leading from 
heat cramps to an emergency called heat collapse. 

Heat collapse is a mild form of heat stroke. The body tem- 
perature. instead of being high as in bear stroke, is cither 
norma! or subnormal (it may fall as low as 95‘ F.). The sur- 
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sis demand immediate and high amputations in order to 

save life. . 

General Freezing— Excessive exposure of the insuffi- 
ciently clad individual to low environmental temperatures will 
develop an emergency, the urgency of which will depend 
upon how low the body temperature falls. At first, the per- 
son has muscular weakness, stiffness of the limbs, and shows 
signs of fatigue. As the body temperature goes lower, 
drowsiness and apathy set in, together with irresistible desire 
to sleep. If the person is discovered before he freezes to death 
in this sleep, there is a good chance of recovery, which is 
brought about by gradual warming in a cool room together 
with massage of the entire body area witli cool cloths. Arti- 
ficial respiration mav be necessary. Warm enemas of plain - 
water or black coffee will help in raffing the body tempera- 
ture. Immersion in a bath the temperature of which is grad- 
ually raised from 60° to 85° F. over a period of two hours is 
recommended by some authorities. Stimulants such as strvch- 
nine sulfate (grain %o) or caffeine sodiobenzoare (grains 2) 
by hypodermic every three hours are invariably indicated. It 
must be remembered that even after a return of consciousness 
and normal body temperature there is a danger of sudden 
death. 


INJURIES FROM CONTACTS WITH ELECTRICITY 

The degree of emergency arising from contacts with elec- 
tricity will depend on a variety' of factors such as (1) tvpe 
and intensity of electrical current, (2) extent of the contact 
on the body, (3) duration of the contact, and (41 bodv re- 
sistance and grounding. 

There are three kinds of electrical currents which offer 
possibilities of producing accidents, namelv (I) low tension 
currents, (2) high tension currents and (3) lightning. 

Contacts with Low Tension Currents 
Low tension currents consist of two tvnes t uir , 

” d the DC or 5 

currents have a pressure of 110 to n s ? • - 

of .0 bo, all factots being °^ “ 
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the parts briskly with snow in order to terminate the exposure 
with slow thawing. Under no circumstances should the pa- 
tient be taken immediately to a warm atmosphere— slow thaw- 
ing should be continued either in the open or the coolest pan 
of the house. Hands and feet are best thawed out by immers- 
ing in cold water (50° F.) accompanied by gentle massag- 
ing, with encouraged movement of the parts. In the thawing- 
out process there is stinging pain and a reactionary hvpcremia 
which is usually followed in a day or two by edema of the 
parts involved. 

Second Degree.— Involvement of larger areas and contin- 
ued exposure results in the parts becoming grav-whirc. hard, 
insensitive and motionless. When the parts are gradually 
thawed as above mentioned, the areas are very painful and 
develop a red to very dark red color over which blisters usu- 
ally form in several days. Raw or encrusted areas should be 
treated aseptically. A prophylactic dose (1500 units) of 
tetanus antitoxin should be injected when these lesions are 
present. If gentle massage together with cold applicarions do 
noc bring about the desired tissue color changes, alternate 
occlusion by a blood pressure cuff pumped to SO mm- for 
ten to twenty seconds and then released— compression and 
release repeated three ro five rimes per minute— may be prac- 
ticed. Passive vascular exercise (pressure and suction ma- 
chine) has been recommended if available especially when 
the patient must be brought to warm quarters at the earliest 
opportunity. 

Third Degree .— When the measures advocated for the slow 
thawing of frozen extremities fail, the condition is considered 
to be of third degree. After attempts at thawing, the part 
while still remaining a yellowish-white to a bluish-gray color 
is cold and insensitive, but usually looks much better than the 
emergency warrants. If no blisters form in the next several 
da vs. gangrene, either of the dry or wet type, is present. The 
wet tvpe is considered the more dangerous on account of 
toxin absorption. Further treatment becomes a major surgi- 
cal problem. Owing to progressive necrosis of rite anoxic tis- 
sues. some dcl.iv may be encountered in the demarcation of a 
true line for amputation. However, cases which show sep- 
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from the lungs and the gastric contents; (2) its ease and effi- 
ciency of administration. . 

The victim is rolled over on the abdomen. One arm is ex- 
tended and the forearm is flexed at the elbow, the head is 
placed on this hand and the face is turned to the opposite side. 
The operator, facing the head in a kneeling position, then 
straddles the patient and places each hand with the fingers ex- 
tending towards the sides over the floating ribs. Then in 
cvcles of ten to fourteen per minute, the force is exerted so 
that the pressure on the diaphragm forces air out of the lungs 
and then a sudden release allows the atmospheric pressure to 
rush air into the lungs. The administration of pure oxygen or 
carbon dioxide and oxvgen mixtures, by means of face mask, 
funnel, or plain rubber tubing, should accompany this pro- 
cedure as soon as it is available. A pulmotor or any form of 
“iron lung” should carry on as soon as either one is available. 
If there was any possible hope of revival, the chances of re- 
suscitation will depend upon how soon artificial respiration 
was started. 


High Tension Current 

Contact with electrical currents of ultra-high voltage (2200 
and higher) and amperage (50 amperes and higher), of the 
alternating type, may produce grave emergencies and are apt 
to cause immediate death. With the alternating current there 
is a greater tendency for the subject to “freeze” to the 
contact, so that along with a greater initial shock there is a 
more severe bum (charring) at the site of contact. In 
those accidents where by coincidence the person is thrown 
away from the contact, accompanying lesions such as con- 
tusions, lacerations, dislocations and* fractures are possible. 

If death is not immediate, the person is always unconscious. 
The heart rate may be rapid or imperceptible' but the respir- 
ations are at a standstill and death may be the result of oxy 
gen-want (anoxia) of the tissues if the respirations are not 
restored nothin eight minutes. Freeing of the patient from 
the electrical circuit and immediate artificial remiration are 
the first principles of emergency treatment. When accidents 
of this nature happen on high tension lines, linemen are trained 
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apt to cause fatal or serious injury is the alternating current 
because contact with it produces tetanic contractions in mus- 
cles resulting in severe initial shock and, more or less, in an 
extensive bum at the site of entry of the current. The pro- 
duction of tetanic contractions in the muscles will result either 
(1) in “freezing” the subject to the point of contact because 
of a flexor spasm of muscles, or (2) in his being thrown away 
from the point of contact, with possible resulting trauma. 

Symptoms.— The signs and symptoms of electrical shock 
will depend upon the severity of the emergency. If the con- 
tact and ground, or conductor, are good, the person will be 
rendered unconscious by the shock and respiration and heart 
beat apparently cease, which may mean an instantaneous death. 



Tig. 72.— Position of patient and operator in the Schaefer method- 


However, a spark of life may be present which can be re- 
vived by immediate and prolonged artificial respiration by 
means of the Schaefer method, and pulmotor or respirator, 
along with inhalations of carbon dioxide and oxygen. The 
possibility 7 of revival, therefore, will depend not only 7 on how 
small and short the contact was but also upon how soon and 
for how Ions artificial respiration was administered. 

Schaefer Method of Artificial Respiration .— While there arc 
many and various methods with and without apparatus used 
for resuscitation, the one most commonly administered and 
recommended is the Schaefer method. The particular advan- 
tages of this method arc: (1) the position of the head causes 
the ton<me to drop away- from the back of the pharynx, thus 
promoting a better passage for air and for expelling fluids 
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aeu through the tissue capfflaries will cause death m a much 
shorter penod of time. 

Decreased Atmospheric Pressures 

Altitudes of 20,000 feet are about the limits to which an 
unacclimatized individual can ascend without an artificial sup- 
ply of oxygen. At 25,000 feet unconsciousness usually occurs. 
Rapid ascents by airplane or balloon to these upper levels 
may result in a sudden loss of consciousness due to a reduc- 
tion of oxygen supply to the brain. Flyers of fast pursuit 
ships, preliminary to an ascent, inhale pure oxygen in order 
to get a high concentration in the lungs, and by means of a 
special face mask and a special supply of oxygen endeavor to 
maintain in their lungs an oxygen concentration of approxi- 
mately 50 per cent. These rapid ascents without oxygen offer 
another problem by producing nitrogen bubbles around nerve 
sheaths, as in the “bends,” which are caused by the rapid 
change to a lowered atmospheric pressure. This condition, 
however, is very effectively prevented by the preliminary 
and the continued inhalations of oxygen during a flight. 

In altitudes of approximately 18,000 to 20,000 feet where 
consciousness is not lost, a serious or fatal emergency may de- 
velop from the foolhardy and ill-judged acts of an aviator who 
has developed a mental and sensor)' dullness, muscular weak- 
ness, headache, vomiting, dyspnea and cyanosis due to the 
diminished supply of oxygen to the brain, which is the first 
tissue to feel the want of oxygen. Dropping quickly out of 
these altitudes brings the individual back to full senses. How- 
ever, an extra oxygen supply administered by face mask is 
the best preventive. 

Decreased Oxygen Concentrations 

Emergencies will develop in those individuals shut in air- 
nght compartments, such as bank vaults, refrigerators and 
submarines, if the oxygen supply is gradually consumed 
without replenishment. When the blood oxygen concen- 
tration drops to 13 per cent, cyanosis develops, but when 
a concentration of 8 per cent is reached the individual is in 
grave oxygen want and may die shortly from suffocation 
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to administer artificial respiration by the “pole top resuscita- 
tion method ’ so as to save the precious minutes necessary to 
lower the injured to the ground for the Schaefer method. 
However, on the ground, the Schaefer method, pulmotor, 
and the respirator are the methods of choice. Efforts at re- 
suscitation must be continued for hours even though the out- 
come looks very gloomy. 

Injuries by Lighfning 

The majority of these accidents result in immediate death. 
However, lightning sometimes plays queer pranks. After 
striking a tree in a rainstorm, it may just graze a person stand- 
ing beneath it, partially disrobing him by tearing off a trou- 
ser leg and removing one or both shoes. The person is ren- 
dered unconscious, which may be of variable duration. Respir- 
ation may stop temporarily or be left irregular and labored. 
The skin is usually cold and clammy as in collapse. Heart 
rate is rapid and thin. Mild to medium bums, ecchymoscs and 
muscle tremors are usually present. 

Treatment.— A rtificial respiration, the maintenance of 
normal body temperature by heat and blankets, and other 
forms of supportive therapy are imperative in the emergency 
treatment. 

As a measure of the last resort, an injection of Vj cc. of 
adrenalin into the ventricle of the heart by puncture through 
the chest wall and heart muscle is recommended. If no adren- 
alin is available and all other measures have failed, the chest 
wall may be punctured with a large needle, and through the 
opening an attempt is made to initiate heart action by scratch- 
ing or irritating the heart muscle with the needle, using an 
up-and-down stroke. 

ASPHYXIA 

Emergencies arising from accidents in which there is an 
interference with oxygen utilization within the body arc 
rather frequent. The urgency of these emergencies is most 
serious in view of the apparent lack of adequate oxygen stor- 
age-death will result in eight minutes if access to an outside 
source of oxygen is completely cut off. Anv general inter- 
ference. as by *a histotoxic substance, to the diffusion of oxy- 
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Inhalations of minute quantities of the gas trill produce 
dizziness and headache while increased- quantities cause 
marked muscular weakness and unconsciousness accompanied 
by rapid, stertorous breathing, a dusky hue of the skin and 
blue or pale Ups. In coma there may be marked muscular 
rigidity", particularly of the jaws. The patient dies of anemic 
anoxemia. 

For treatment the patient should be removed to an atmos- 
phere of fresh, warm air. Artificial respiration is started im- 
mediately, together rich inhalations of 95 per cent oxygen 
and 5 per cent carbon dioxide, and a stimulant such as cora- 
mine or metrazol is given by hypodermic injection as soon 
as possible. The intravenous injection of medicinal methylene 
blue (50 cc. to a 1 per cent solution in 500 cc. of 5 per cent 
glucose) may be of some help. Blood transfusions are some- 
times indicated. If consciousness is not restored in several 
hours the prognosis is exceptionally grave. 


Interference with Normal Oxygen Diffusion in ihe Capillaries 

The ingestion or inhalation of histotoxic substances, espe- 
cially certain cyanide compounds like hydrocyanic acid and 
the oil of bitter almonds which interfere with the normal dif- 
fusion of oxygen through the tissue capillaries, will produce 
grave emergencies. The gravity- of the emergency becomes 
apparent when it is realized that tissue cells null not live one 
moment without free oxygen; consequently, complete inter- 
ference will result in sudden death. 


Hydrocyanic Acid Poisoning.— Free hydrocyanic acid is 
the principal constituent of the gas used in fumigating build- 
ings. Inhalation of this gas through its seepage into°nearby 
living quarters or by a too early entrance into fumigated 
quarters will produce an emergency, the gravity of which will 
depend upon the amount of gas inhaled. Large doses produce 
sudden death. With small doses, the signs a^d symptoms are 
dizziness, headache and extreme shortness of breath. The pulse 
is weak and slow. There is a peach odor to the breath and the 
month is usually covered with foam. In coma the respirations 
become slower and cease before cessation of the heart beat. 
I he paaent dies of histotoxic anoxemia. 
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Inhalations of minute quantities of the gas will produce 
dizzin ess and headache while increased- quantities cause 
marked muscular weakness and unconsciousness accompanied 
by rapid, stertorous breathing, a dusk}* hue of the skin and 
blue or pale lips. In coma there may be marked muscular 
rigidity, particularly of the jaws. The patient dies of anemic 
anoxemia. 

For treatment the patient should be removed to an atmos- 
phere of fresh, warm air. Artificial respiration is started im- 
mediately, together with inhalations of 95 per cent oxygen 
and 5 per cent carbon dioxide, and a stimulant such as cora- 
mine or metrazol is given by hypodermic injection as soon 
as possible. The intravenous injection of medicinal methylene 
blue (50 cc. to a 1 per cent solution in 500 cc. of 5 per cent 
glucose) may be of some help. Blood transfusions are some- 
times indicated. If consciousness is not restored in several 
hours the prognosis is exceptionally grave. 


Interference with Normal Oxygen Diffusion in the Capillaries 

The ingestion or inhalation of histotoxic substances, espe- 
cially certain cvanide compounds like hydrocyanic acid and 
the oil of bitter almonds which interfere with the normal dif- 
fusion of oxygen through the tissue capillaries, will produce 
grave emergencies. The gravity of the emergency becomes 
apparent when it is realized that tissue cells will not live one 
moment without free oxygen; consequently, complete inter- 
ference will result in sudden death. 


Hydrocyanic Acid Poisoning.— Free hydrocyanic acid is 
the principal constituent of the gas used in fumigating build- 
ings. Inhalation of this gas through its seepage into°nearby 
living quarters or by a too early entrance into fumigated 
quarters will produce an emergency, the gravitv of which will 
depend upon the amount of gas inhaled. Large doses produce 
mdden death. With small doses, the signs a^d symptoms are 
dizziness, headache and extreme shortness of breath. The pulse 
is weak and slow. There is a peach odor to the breath and the 
mouth is usually covered with foam. In coma the respirations 
become slower and cease before cessation of the heart beat 
i he patient dies of histotoxic anoxemia. 
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Emergency treatment: In unconsciousness action is very 
urgent and is best accomplished by two persons with medical 
experience. Artificial respiration must be started immediately 
together with inhalations of amyl nitrate for ten to twenty 
seconds every two to three minutes. Intravenous injection of 
sodium nitrite (0.3 gm. in 10 cc. of water) should be followed 
immediately by 50 cc. of a 50 per cent sodium thiosulfate so- 
lution through the same needle. Oxygen inhalations are oft- 
times necessary. The application of external heat is indicated 
if subnormal body temperature is present. 

Ingestion of cyanide will require additional measures, such 
as gastric lavage with an antidote of 3 per cent hydrogen 
peroxide or a 0.2 per cent potassium permanganate solution. 
Survival will depend upon the amount ingested and the 
length of time intervening from the accident until emergency 
measures were started. 

BIBLIOGRAPHY 

Blalock, Alfred: Principles of Surgical Care, Shock and Other Problems. 

C. V. Mosby Co., St. Louis. 1940. 

Fisher, Ellis Hart: Arch. Phys. Therapy, 10 : 611 (Oct.) 1940. 

Trusler, H. M„ Egbert, H. L. and Williams, H. S.: Bum Shock: Blood 
Chemical Studies and Report of an Extensive Bum Treated by Re- 
peated Transfusions of Blood and Blood Plasma. JA AI.A-, 111 : 210/, 
1939. 

Wilson, W. C-, Jeffrey, J. S., Rowley, G. D. and Gray, X. A.: Acute 
Toxemia of Bums. Extract of Suprarenal Cortex in Treatment. Lan- 
cet, 1 : 1400, 1936. 

Harkins, H. N. and Harmon, P. H.: Thermal Injuries: Effects of Freezing. 

J. CUn. Invest., 16 : 213, 1937. 

McConnell, W. J.: Diseases due to Physical Agents. Cedi Textbook of 
Medicine, W. B. Saunders Co, Philadelphia, 1940. 



The Medial Cirri cs of North America 
Merck, 1942. Si. Louis Number 
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To anyone conversant nidi the tuberculosis problem it 
might appear rather trite to claim that therapeutic measures 
in the disease usually are more efficacious and meet with bet- 
ter end-results when the diagnosis has been made in the earli- 
est stage. Failure to make a correct early diagnosis in this 
widespread disease is very frequendy fraught with serious 
consequences. Not only does it materially affect the ultimate 
well-being of the one so afflicted but frequently is of untold 
harm to members of the immediate family and to all individ- 
uals who come into intimate daily contact with the patient. 

Tuberculosis is still one of our major health problems and 
is die leading cause of death in our most useful and productive 
age groups. It is responsible for fully one seventh of all deaths 
and kills about one third of all who die between the ages of 
fifteen and fortv-five. The recognition of the earlv case of 
tuberculosis is the best weapon we have at our command to 
combat this disease. Early diagnosis does not depend on anv 
one method nor is it necessary for the physician to be a special- 
ist. To make a diagnosis of tuberculosis it is essential that the 
physician be thorough and methodical in his examination of 
the patient. This examination in order to be thorough must 
be based on the following well known and time-tested pro- 
cedures: (1) careful history; (2) complete physical examina- 
tion; (3) x-ray examination; and (4) laboratory procedures 
consisnng of sputum examination, determination of the sedi- 
mentation rate, tuberculin test and blood examination. 
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HISTORY 

The information derived from a carefully taken history is 
often sufficient, without other aid, to suggest the proper diag- 
nosis. The most important elements in such a history are the 
symptoms that led the patient to seek medical advice, and the 
careful elicitation and correct interpretation of these early 
subjective symptoms by the attending physician should be 
considered of prime importance. The signs that are brought 
out by physical examination or the data that are obtained by 
the aid of a laboratory' come into the diagnostic picture long 
after the early subjective symptoms have made their presence 
felt. In the average case the physician will not ordinarily 
have a sputum examination made or a roentgenogram taken 
unless these procedures are indicated to verify* a suspicion 
aroused by their presence. Experience shows that unless the 
physician sees these early’- symptoms in their true light, much 
time is lost and the patient fails to obtain a correct diagnosis 
until the disease is well advanced. 

From a practical viewpoint the best classification of the 
symptoms of pulmonary* tuberculosis is one that is based on 
etiology 7 . Such a classification was suggested a number of 
y r ears ago by 7 Pottenger 1 (Table 1). The table embraces prac- 
tically all the symptoms and signs that one will encounter not 
only in the early 7 stage of tuberculosis but also in the moder- 
ately 7 or far advanced stages. With the exception of a posi- 
tive sputum, no single symptom is definitely pathognomonic 
of the earliest stage. However, the presence of two, three. or 
more of the symptoms mentioned would be highly suggestive 
of such a condition. 

From a clinical viewpoint it is obvious that the importance 
of any single symptom would be to a great extent dependent 
upon the incidence of its relative frequency in a large senes 
of cases. To determine the relative frequency 7 with which 
these symptoms make their earliest appearance a survey of 1 3 5 
patients undergoing treatment at Alt. St. Rose Sanatorium 
durin°- a period of one year, was made 2 (Table 2). A study 
of this table reveals that cough and weakness occurred most 
frequently, and that gastrointestinal symptoms , lack of en- 
durance and loss of weight were also common. Frequently if 
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TABLE 1 

Enotocic Grouping of Common Symptoms of Pulmonary Tuberculosis 


Group I 

Symptoms due to 
Toxemia 


Malaise 

Lack of endurance 
Loss of strength 
Nerrous instability 
Loss of appetite 
Digestive disturbances 
(hypomotiiity and hy- 
posecrerion) 

Metabolic disturbances 
resulting in loss of 
weight 

Increased pulse rate 
Night sweats 
Elevation of temperature 
Anemia 

Leukocytic changes 


Group II 
Symptoms due to 
Reflex Cause 


Hoarseness 
Tickling in larynx 
Cough 

Digestive disturbances 
which may result in 
loss of weight 
Circulatory disturb- 
ances 

Chest and shoulder 
pains 

Flushing of face 
Spasm of muscles of 
shoulder girdle 
Diminished motion of 
affected side. Lag- 
ging . 

If chrome, degenera- 
tion of apical soft 
tissues 


Group HI 
Symptoms due to 
the Tuberculous 
Process per se 


Frequent and pro- 
tracted colds (tu- 
berculous bronchi- 
tas) 

Spitting of blood 

Pleurisy (tuberculosis 
of pleura) 

Sputum with or with- 
out bacilli 


TABLE 2 


Most Frequent Early Symptoms of Pulmonary Tuberculosis 


Symptoms 

Number of 
Cases 

Per cent 

Cough 

*3 


Weakness 




Gastro-intestinal disturbances 

21 


Lack of endurance 

21 


Loss of weight 


li.7 

Pleurodvnia or pleurisy 


142 

Hemorrhage 


9.0 

Fever 


0.8 

Nervous instability 


0.6 

Hemoptysis 


03 

Night sweats 


02 

Hoarseness 


Dyspnea 


02 

0.75 
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was noted that patients were treated symptomatically for long 
periods of rime ranging from a few weeks to six or nine 
months without any apparent effort being made to ascertain 
the cause of their symptoms. 

Williams and Hill 3 made an analysis of pulmonary tubercu- 
losis in 1499 white patients over fifteen years of age. They 
discovered that only 17 per cent were classified in the mini- 
mal or early stages at the time of admission to twelve different 
sanatoria. Their investigations also revealed that the five most 
frequent symptoms causing patients to seek medical advice 
were, in the order of their appearance and relative impor- 
tance, as follows: 

1. Cough accompanied or not by expectoration or an acute respira- 

tory cold, 1309, or S7 per cent. 

2. Lack of endurance or being too easily tired, 1245, or 83 per cent. 

5. Loss of weight, 1115, or 74 per cent. 

4. Loss of appetite, 805. or 53 per cent. 

5. Pain in the chest, pleuritic or otherwise, 693, or 48 per cent. 


Hemoptysis and pleurisy -with effusion while presumptive evi- 
dence of tuberculosis were present in a comparatively small 
number of cases. Hemorrhage in their statistics ranked eight- 
eenth in importance. 

These studies serve to emphasize the importance of a thor- 
ough knowledge of svmptoms in the early recognition of this 
disease by the physician. The majority of patients seek advice 
early but unfortunately their condition is not always thor- 
oughly studied or correctly diagnosed. Too, some practition- 
ers hesitate to inform the patient that he is tuberculous. This 
is a serious mistake. We have never seen a patient die from the 
shock of being told that he has tuberculosis, but we have ob- 
served numbers of patients who have died because they were 
not informed in time. 

Elements of a Good History in Suspected Tuberculosis 

Chief Complaints .— Frequently the sole symptom com- 
plained of by the patient is hemoptysis or hemorrhage. In 
other instances he may mention several symptoms, such as 
anorexia, loss of weight and cough. The importance of symp- 
toms has already been discussed. 
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Onset of Present Illness .- Haring obtained all possible in- 
formation concerning the patient’s present complaints, the 
physician proceeds to elicit the full details of the illness by 
painstaking and careful questioning. He attempts first to 
ascertain the time of onset of the patient s illness. \ ery fre 
quently patients do not recognize insignificant symptoms until 
their attention is called to them by the doctor. As a result of 
such questioning, one can in most instances discot er that the 
disease has been developing over a much longer period of 
time than the patient realizes. After making a complete stud) 
of the duration and gradual development of the present illness 
the physician frequently has a clear-cut mental picture of 
what he will find on physical examination. 

Personal or Past History .— Now the physician endeavors to 


develop the background of the patient's past life. This may 
have been entirely devoid of illness, or there mav have been 
recurrent attacks of colds, pleurisy and other respirator)- in- 
fections. The patient may have been more or less sickly for 
many years prior to his present trouble. This information may 
or may not confirm the facts already brought out in the 
history. 

Family History .— The importance of family history in its 
relation to tuberculosis has been greatly overemphasized. Ex- 
perienced clinicians see many instances of active pulmonary 
tuberculosis in persons whose family is free from the disease 
and many others in which all other members of a family re- 
main free from manifest tuberculosis for many years, "after 
one member of that family has succumbed to the disease. 
These facts, however, should not cause the examiner to neg- 
lect this otherwise important phase of the examination. Not 
infrequently when we discover that a member of a patient’s 
family has suffered from so-called “chronic bronchitis” or 
asthma, we are able to prove that the individual has actually 
had a tuberculosis which was not diagnosed. The finding of 
unrecognized tuberculosis in a member of a patient’s family 

\^ fr Tu ty bee r der ? onstrated ^ tuberculosis surveys 
VHten children are found to be positive reactors to tubercu- 
n tests it has been frequently demonstrated that an open case 
of unrecognized tuberculosis exists in the family. P 
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Finally, the family history gives us important information 
regarding the social and economic background of the patient. 

Habits. —Habits play an important role in the well-being of 
an individual and unless they are carefully gone into by the 
physician he may miss an important clue that will aid in the 
making of a correct diagnosis. 

During the past two decades we have observed the wide- 
spread and one might say almost universal addiction to the 
cigarette habit by the public. Not infrequently a patient 
comes to the doctor’s office complaining of loss of appetite, 
loss of weight, nervousness and a chronic cough. His friends, 
or even his family doctor, may have suggested the possibility 
of early tuberculosis. No evidence of active tuberculosis is 
found, but upon closely questioning the patient in regard to 
his cigarette habit, we are told that he is smoking and inhal- 
ing from twenty to sixty per day. When he gives up or 
greatly curtails the habit the symptoms disappear. 

The practitioner should also obtain clear-cut data concern- 
ing the amount and kind of alcohol that patient imbibes. This 
is important as its immoderate use may have a definite bearing 
on treatment and prognosis. 

Occupational History .— The vast majority of patients who 
develop tuberculosis are engaged in seeldng a livelihood, and 
it is necessary to ascertain the character of work they do. Pul- 
monary conditions like silicosis and anthracosis may simulate 
tuberculosis and have frequently been mistaken for it. 

PHYSICAL EXAMINATION 

Physical Signs 

A few important physical signs are usually present in active 
cases and can be elicited by simple tests. 

Fever — Given a patient with history of persistent cough, 
weakness and loss of appetite and weight, we should always 
obtain a chart of his temperature and pulse taken at two-hour 
intervals during the day from 8 a.m. to 8 p.m. for several days. 

In such a patient an afternoon rise of temperature to 99° F. or 
above is strongly indicative of active tuberculosis, provided 
careful search fails to reveal other cause for the fever. 

Pulse .— With the temperature chart a record of the pulse 
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should be made, since the pulse rate is an even more sensitive 
indicator of tuberculous toxemia than is the temperature. 
However, since the pulse rate is influenced by emotional dis- 
turbance^ mental reactions and endocrine disorders to a 
marked degree, one should be very cautious in using an ele- 
vated pulse rate as a sign of tuberculous toxemia in the ab- 
sence of fever. The relationship between pulse rate and fever 
is, however, highly significant. A rather fast pulse of 100 or 
more per minute with a low grade afternoon fever is of ut- 
most diagnostic value. 

Loss of Weight.— Loss of weight, while not peculiar to the 
toxemia of tuberculosis, is such a constant and characteristic 
feature of the disease that the weight should always be de- 
termined. 

Anemia — The color and general appearance of the patient 
with earlv activitv of a tuberculous lesion are apt to be very 
good, while marked anemia and cachexia may be interpreted 
as indicators of the disease which is relatively advanced both 
as to time and gravin' of the toxemia. 


Examination of the Chest 

This important phase of the examination in suspected tuber- 
culosis is ofttimes carried out cursorilv bv the bus\- practi- 
tioner. To be satisfactory, the best results are achieved bv 
having the patient comfortably seated before the examiner 
with his chest completely exposed. Then inspection, palpa- 
tion. percussion and auscultation should be methodically and 
carefully performed, step by step in the order mentioned. The 
amount of information obtained will depend entirely upon the 
degree of skill and the experience of the examiner. Expert- 
ness in this field cannot be fully attained merely by reading 
textbooks upon the subject; constant study and application 
of the involved principles are requisites. Although statistics 
compiled m the Trudeau Sanatorium bv Brown and Sampson, 
based on ISO cases of minimal tuberculosis, reveal that posi- 
tive physical findings (rales) are present in only 27 per cent 
of cases, whereas positive x-ray evidence is present in 99 
per cent, these findings should not discourage fls from mvkw 
careful attention to the steps which follow.^ ~ c 
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Inspection —Py inspectioii we study the general appearance 
of the subject and the contour of the thorax. A search is made 
for evidence of an underlying pathologic process, evidence 
consisting of inequality in the size of the two sides of the 
chest, undue prominence of a clavicle, or retraction of an in- 
tercostal space. The respiratory excursion is studied and its 
rate is counted. If there is a lag in the excursion on one side as 
compared with the other, we may consider the inequality of 
expansion as due to one or both of two factors: (1) active 
disease with muscle spasm and consequent fixation, (2) an 
old lesion with fibrosis of lung and pleura and atrophy of the 
muscles of the chest wall. 

The location of the apex beat, if visible, is noted. It may be 
displaced to the right or the left of its normal position. If 
displaced to the left it may indicate retraction due to fibrosis 
or atelectasis of the left lung parenchyma with compensator)' 
emphysema in the contralateral lung, or a pleural effusion or 
pneumothorax of the right lung. If displaced to the right the 
pathology may be reversed. Frequently by causing the sub- 
ject to swallow one can observe a deviation of the trachea 
towards the diseased side of chest. In early cases, inspection 
may reveal very little if anv change and the examiner then 
proceeds to the next step. 

Palpation .— This method of diagnosis, which when prop- 
erly conducted may yield valuable information, is often neg- 
lected. The best technic in my experience is to place the right 
hand, with fingers outstretched and separated, firmly in the 
interspaces of the anterior surface of one side of chest, and 
simultaneously to place the left hand on the posterior surface 
while having the subject pronounce in a low-pitched voice 
“ninety-nine” or “one, two, three.” This vail best bring out 
an increase, decrease, absence of or normal fremitus, depend- 
ing on whether we are dealing with a diseased lung. At times 
because of heavy musculature or obesity this procedure m3V 
prove unsatisfactory. No definite information is obtained in 
early cases, but in moderately or far advanced conditions there 
are usually definite changes. Palpation of the muscles of the 
shoulder girdle and the intercostal muscles will frequently 
reveal the presence of muscle spasm on one or both sides. This 
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pathologic change as demonstrated by Pouenger is the result 
of a reflex disturbance, and is always an indication or a dis- 
ease process in the underhung lung parenchyma. It bears the 
same relation to lung disease as a rigid abdominal rectus muscle 
does to acute appendicitis. 

Percussion— In extremely early tuberculosis this procedure 
may not give much information. The results of percussion 
depend on the type of anatomic changes occurring in the lung 
and naturally will show great variations in individual cases. 
As the tuberculous process in the majority of patients first 
makes its appearance in the apices or upper portions of the 
lung, special attention should be given to these areas when 
percussing. Unilateral apical dullness is one of the most fre- 
quent signs in pulmonary tuberculosis. It is generally most 
distinct in the highest intercostal spaces anteriorly, but some- 
times in the early stages it is found only in the infraclavicular 
fossa or more often at the back of the supraclavicular fossa. 
As the infiltration progresses the dullness becomes more 
extensive. 


To obtain the best results from percussion, it is necessary 
for die examiner to use a very light percussion stroke and to 
cover systematically the anterior, posterior and lateral sur- 
faces of the chest wall. I employ the following technic, which 
is at variance with most textbook teachings. The first step is 
to lightly percuss both clavicles and compare the sounds. If 
there is any disease in either apex the dullness of the one side 
will be definitely contrasted with the resonant note of the 
healthy contralateral side. The next step is the percussion of 
the right lung anteriorly from its apex downward, which is 
accomplished with the index finger of the left hand firmly 
in the intercostal spaces. By a comparison of the percussion 
notes obtained in each succeeding interspace it is possible to 
outline any area of dullness present. This procedure should be 
earned out anteriorly, posteriorly and laterally, first on one 
side and then on the other. The oudines of the area of dullness 
are most easily ascertained by contrasting the hyperresonant 
note usually found in the lower portion of the fiSS 
the impaired resonance usually found in the upper portion 
of the lungs in tuberculosis. ** B 
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Auscultation.— While this procedure yields no signs that 
are definitely pathognomonic of tuberculosis, yet it may be 
said that the extent of the tuberculous disease in the lung can 
be defined more accurately by means of auscultation than by 
any other method of physical diagnosis. The tuberculous 
process produces anatomic changes in the lung parenchyma 
which give rise to adventitious breath sounds whose type and 
character depend on the extent of the process. The most com- 
mon auscultatory signs are crepitations or rules, first described 
by Laennec. 

Rules are any abnormal sounds heard within the lung dur- 
ing respiration, and may be classified as dry or moist, accord- 
ing to the absence or presence of fluid in the air passages. The 
dry rales are characterized as sibilant, sonorous and rhonchal. 
They are produced by narrowing of the lumen of the air 
passages in acute or chrome inflammatory processes and are 
of common occurrence in such conditions as acute bronchitis, 
asthma, bronchial tuberculosis, bronchiectasis and malignancy 
of the lungs. 

Moist rales are divided into fine, medium, large or coarse 
and mucous rales. Fine rales, also known as crepitant rales, 
probably originate in the air cell in the presence of exudate 
or increased moisture, and may also be caused by the separa- 
tion of an atelectatic air cell when its walls are forceably sep- 
arated by deep breathing. Medium rales or subcrepitant rales 
occur in the smaller bronchioles under similar conditions, 
their presence denoting a widespread area of involvement The 
coarse, mucous or large rales occur in the larger bronchioles 
and denote a still further extension of the disease process 
within the lung parenchyma. . . 

The earliest physical sign of clinically active tuberculosis 
is the presence of fine moist rales usually heard in a small area 
in the upper third of either lung field.They definitely denote 
an active disease process and are the most important factor m 
the detection of early tuberculosis. They can best be chcitc 
by instructing the subject to cough at the end of expiration, 
the cowrit to be immediately followed by deep inspiration, 
the lesion is extensive these rales can be heard on ordinary 
deep breathing. Bronchial and amphoric breathing denote ex- 
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tensive infiltration and cavitation, which of course are present 
only in the more advanced conditions. 

X-RAY EXAMINATION 

Today the x-ray is the mainstay in the diagnosis of early 
pulmonary tuberculosis. It will often reveal the presence of 
an early lesion long before physical signs make their appear- 
ance. Every patient suspected of having tuberculosis should 
have an x-ray film taken and undergo a fluoroscopic examina- 
tion. The fluoroscope, while not showing details of peri- 
bronchial thickening and other changes as clearly as does 
the x-ray plate, nevertheless reveals gross changes, extent of 
diaphragmatic movement, chest expansion, and the extent to 
winch the apices are aerated on deep inspiration. By judicious 
use of both x-rav methods the extent, distribution and char- 
acter of all lesions, early as well as advanced, can definitely 
he determined and studied. Moreover, the information thus 
gained is vital to the clinician in his conduct of a therapeutic 
regimen. No phthisiologist today would attempt to cany- 
out treatment whether by absolute bed rest or collapse meth- 
ods without resorting to the x-ray for guidance during the 
course of treatment. 


LABORATORY PROCEDURES 

Sputum .— The demonstration of acid-fast organisms in the 
sputum is still the only direct and specific evidence of clin- 
ically active tuberculosis. A specimen of sputum if obtainable 
should be examined in ever}- suspected case. A single negative 
specimen should not be considered as final evidence of the ab- 
sence of active tuberculosis, if the preponderance of findings 
points the other way. Repeated examinations may be neces- 
sary and for a final diagnosis guinea-pig inoculations may 
have to be resorted to. With laboratory- facilities at our com- 
mand today throughout the country, in rural as well as in 
larger communities, the simple though essential sputum ex- 
amination should never be neglected in suspected cases 
Sedimentation Rate .- This relatively new procedure has be- 
come universally recognized as a test to determine the presence 
of an active infection. It is not specific for tuberculous but it 
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does reflect the course and progress of the infection when 
routinely employed during treatment. 

^billing Differential White Cell Count .- This is another 

m ' V r 1C ^ 5 noc specific for tuberculosis, will give 

valuable information as to its course and frequently is of value 
irom a diagnostic standpoint. 

Leukocytosis is a sign of activity, if the increase in the 
num er of \\ hite cells consists chiefly of young immature ele- 
ments, the sign is unfavorable, particularly if it includes the 
appearance of myelocytes and is associated with an absolute 
ecrease of the lymphocytes. On the other hand, if the in- 
crease in the number of white cells consists chiefly of a 
ymphocytosis, the reaction is a more favorable one. A marked 
lymphocytosis is a sign of healing. 

The Erythrocyte Count.— This important procedure should 
be carried out routinely in all cases whether or not a diagnosis 
as been established. It is of great value in revealing the pres- 
ence of a blood dyserasia such as secondary anemia, per- 
nicious anemia, or agranulocytosis. 

Other Blood Studies.— A hemoglobin determination should 
be made and the color index should always be estimated. Oc- 
casionally it may be necessary to make a blood ctdtttre to de- 
rermine the presence or absence of a blood stream infccdon. 
The information thus gained may often be helpful in differen- 
tiating a subacute bacterial endocarditis from an early tuber- 
culosis. 


Tuberculin Test .— Since the introduction of ruberculin as 
a diagnostic aid by von Pirquet, the technic has been vari- 
ously modified and today the Mantoux method of intracu- 
taneous injection is almost universally employed. Another va- 
riation is known as the shin patch test. These tests find their 
greatest usefulness in case finding, A negative reaction de- 
notes the absence of tuberculous infection, while a positive 
one indicates its presence, though not necessarily in a clinic- 
ally active form. Thus a negative reaction is definitely more 
valuable than a positive one. This test is not indicated as a 
routine measure, but when the diagnosis is questionable it m3V 
be distinctly helpful. The principal use of this test is in large 
tuberculosis surveys, where the following up of positive re- 
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actors may lead to the uncovering of unrecognized cases in 
the reactors’ families. 


CONCLUSION 

In the foregoing paragraphs the writer has endeavored to 
outline brieflv the essential steps in the diagnosis of pulmo- 
nary tuberculosis in the early stages. As previously stated, the 
general practitioner is not required to be an expert in this 
disease but he must know the elemental-)' and fundamental 
principles of diagnosis. Above all he must be tuberculosis- 
minded and consider the possibility of this disease in ever}' in- 
stance in which the symptoms and signs are vague and in- 
definite. The careful application of this idea will often reward 
the doctor with the recognition of an early case which other- 
wise would have gone undiagnosed. 

Lawrason Brown 4 once stated that he would like to see a 
placard in even* physician’s office prominently displayed, 
reading: “Remember syphilis and tuberculosis. These are the 
two great simulators of other diseases. The parasites of each 
work under cover, in darkness, and when they become easv 
to detect, the ravages of the disease are frequently so extensive 
that hope of recover)- is gone and only a temporary arrest is 
possible. The detection of such a foe demands all the diagnos- 
tic acumen that one can command and, indeed, only when it 
is kept constandv in mind can it be detected early.’’ 
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TREATMENT OF TUBERCULOSIS IN GENERAL 
PRACTICE* 

ANDREW C. HENSKE, M.D., F.A.C.C.P.f 


The successful treatment of pulmonary tuberculosis taxes to 
the utmost the skill, intelligence and patience of the attending 
physician. In many diseases the physician may adopt, as the 
result of his experience, a routine practice, modified chiefly 
by the degree of severity of the symptoms. However, this 
does not hold true in phthisis, for there is no malady which 
assumes so many protean forms and is attended by such diver- 
sified complications. The incipiency of this disease is fre- 
quendy hidden in a long train of vague symptoms, sometimes 
extending over many years; while, again, it strikes an appar- 
ently normal individual with the suddenness and the violence 
of an acute infection. In either case it is apt to follow a varied 
course of alternate exacerbations and arrests over a long 
period. There is no disease which more sorely tries the forti- 
tude and constancy of the patient as well as that of the 
physician. 

Prognosis in this condition is still very uncertain at times, 
both as to the final outcome and duration of the disease. It 


is. therefore, plainly evident that at the very inception of 
treatment the relations of the attending physician and pa- 
tient should be based upon vmtua 1 understanding. There is 
nothing to be gained and often much that is important to the 
well-being of the patient may be lost, by making light of the 
infection, no matter at how early a stage it is recognized. 

Under the most favorable circumstances the course of treat- 
ment will, by the very nature of the disease, be carried out 
over a long period of time. One cannot assume that any pa- 

• From the Department of Internal Medicine Sr tT.:, tt • ~ 
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tient is cured, no matter how benign or early his disease was 
when treatment was begun, until two to three years have 
elapsed since all symptoms of the infection have disappeared. 
This fact should be kept in mind by the physician and from 
the very beginning of treatment be clearly impressed upon the 
patient. It is the first requisite to intelligent medical manage- 
ment of the disease. 

The facts upon which advice and treatment will depend in 
any given case are in the order of their importance: (1) the 
stage and duration of the disease; (2) the financial condition 
of the patient; (3) his social condition, previous habits, and 
temperament; (4) his age; and finally, his (5) occupation. 

With these facts determined the physician is then enabled 
to advise to the best advantage whether the patient is to be 
(1) sent to a sanatorium, (2) treated at home, or (3) treated 
in a dispensary. 

Whether the patient is to be separated from hi s family and 
whether he is to be permitted to attend in whole or in pan 
to his business are related matters to be settled. Each patient 
is an individual problem and his personal requirements will to 
some extent modify the course of treatment. In fact there is 
no condition in which individualization plays a more im- 
portant role in achieving a successful outcome than in tuber- 
culosis. This holds true in the sanatorium as well as in the 
home or in the clinic. 

The fundamental factors in the treatment of pulmonary 
tuberculosis are (1) rest, (2) diet, (3) suitable hygienic sur- 
roundings, fresh air, etc., and (4) collapse therapy. All these 
measures are to be carried out under strict, intelligent medical 
supervision. 

SANATORIUM TREATMENT 

Thirty years ago the practice of sending tuberculous pa- 
tients to hospitals or sanatoria was in its infancy, and institu- 
tions for their care were few and far between. Today there 
is hardly a county or a state that does not have a number of 
sanatoria to provide for the treatment of tuberculous patients. 
These institutions are usually supported by their communities 
and the only qualification for admission is that the patient be 
a bona fide resident of the locality. The goal of two beds for 
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even,' tuberculosis death, the minimum requirement set up by 
the National Tuberculosis Association years ago, is today a 
reality. 

It is conceded by all authorities that, whenever possible, a 
tuberculous subject should be given the advantage of at least 
a preliminary course of treatment and instruction in a sana- 
torium. In no other way will he so readily learn the value 
and rationale of strict adherence to a therapeutic regimen. In 
the past, institutions limited their admission to patients with 
early or moderatelv advanced lesions, that is, to subjects who 
had a reasonable chance for recover],'. Today, however, if 
there are sufficient beds in a community or state, patients in 
all stages of the disease are admitted regardless of their condi- 
tion and regardless of their financial circumstances. The the- 
orv is that a patient thus isolated from his family and immedi- 
ate associates is one less source of contagion and infection. 

At present the wide use of collapse therapy and thoracic 
surgerv has made absolutely essential the hospitalization of 
most patients at some rime during the course of their treat- 
ment. 

HOME TREATMENT 


While it is conceded by everyone that hospitalization in 
most instances is ideal, yet for various reasons, financial or 
otherwise, it is practical!)' impossible to have all patients taken 
care of in sanatoria. Sometimes, too, home treatment is actu- 
ally to be preferred to hospital care, provided the surround- 
ings are satisfactory and suitable nursing care can be obtained. 
The writer has in the past handled many cases in the home 
successfully and can see no valid reason why such a procedure 
cannot be recommended when circumstances warrant it. The 
same rules and regulations can be carried out as well in cer- 
tain homes as in an institution. 


Wh en artificial pneumothorax is indicated, however the 
patient should receive his initial treatments in a hospital This 
is essential because of the necessity of x-ray exanEons m 
determine the success or failure of pneumbthorax treatment 
After a pneumothorax is satisfactorily established in the hos- 
pital. then there is no objection to the patient receiving fur- 
ther treatment in the home. = ur 
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DISPENSARY OR CLINIC TREATMENT 

The role of the dispensary or clinic in the treatment of this 
disease concerns itself chiefly with the ambulator}' patient 
who has been discharged from the sanatorium with quiescent 
or apparently arrested disease. The clinic through its social 
service department should also function as a health center in 
the community for the dissemination of knowledge and in- 
formation per tainin g to tuberculosis, and as a center for pen- 
odic health examinations of the indigent, for follow-up work 
in suspected cases and for examination of members of a pa- 
tient’s family and other individuals who give a recent histon 
of exposure. The clinic is a necessary and important adjunct 
to the municipal sanatorium or semiprivate hospital, providing 
as it does the after-care of indigent patients who are dis- 
charged from these institutions and continue to require ob- 
servation, guidance and pneumothorax refills. In this manner 
the dispensary or clinic contributes to the successful recor er) 
and rehabilitation of many patients who have had the mis- 
fortune to become victims of this disease. 


CLIMATE 

There was a time in the past when the profession belieied 
that a change of climate was one of the most important fac- 
tors in the successful treatment of tuberculosis. is _ 
has gradually been dispelled, owing to our growing consciou - 
ness of the benefits of absolute bed rest and collapse therapj ■ • 
Many patients who in the past were advised to go wes : 
their' family physicians in the hope that such a change oten 
vironment would bring about a cure, unfortunate \ ai 
cret well, because climate alone is not sufficient to bring a 
such a result. Bed rest and hygienic-dietetic measures und 
the supervision of a physician are necessary adjunc - 
might say that the value of climate as a therapeutic m 
can be roughly estimated at about 5 per cent. Obsen atio 
demonstrated that a patient can recover, regardless of dm*ft 
provided he obtains good medical supervision. Fu « hcn ™ ! 
Ehe sending of patients to a distant part of the country, a . 
f rheirfamilv and associates, often has a demorali7jn_ ^ 
feet on the individual and incurs for him a heavy monetan 
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expense. In the past many unfortunate patients have spent 
their rime, money and energy in seeking from place to place 
what is really unobtainable— a climate which will cure tuber- 
culosis. 

HYGIENIC-DIETETIC TREATMENT 

To Brehmer is credited the inauguration of the hygienic- 
dietetic treatment at Goerbersdorf, Germany, in 1859. It 
consists essentially in placing the patient in the best possible 
environment for increasing resistance and in counteracting 
the effects of to xins and waste by maintai nin g nutrition at its 
lushest efficiencv. It is the rational method and. as has been 
said, treats the patient as well as the disease. This method was 
elaborated in Brehmer’s sanatorium and has provided the fun- 
damental principles of all treatment of tuberculosis whether 
practiced in the institution or in the home. It consists of (1) 
an almost constant life in the open air; (2) rest and exercise 
apportioned to the individual and modified from time to time 
according to clinical indications; and (3) a properly balanced 
diet suited to individual requirements. 

Brehmer’s original method has since been somewhat modi- 
fied and improved upon. The first detail to be changed was 
the method of rest and exercise. Detweiler, who was a pupil 
and former patient of Brehmer, observed that patients fre- 
quenriy had relapses and he believed that these followed as a 
result of exercise taken before the patient had had a sufficient 
period of rest in bed. He proved to his own satisfaction that 
the underlying factor in successful treatment by the method is 
absolute bed rest over a sufficient period of" time, until all 
clinical evidences of the disease have disappeared; then and 
only then, is the patient to be placed on graduated exercise. 

The next change brought about was in 'our conception of 
the so-called “ fresh-air treatment There was a period not 
so many years ago when it was thought that living out in the 
open air was one of the essential prerequisites for gettino- well 
As time went on it was observed that it was not so much the 
fresh air as good ventilation that was important, and that a 
well ventilated room served the same purpose. 

Finally, the last change came about in regard to the diet 
' wrs a =° P aaents w ' ere P^ced upon forced feeding 
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with the result that in many instances there were gastro- 
intestinal upsets. Too much stress was laid upon the im- 
portance of egfgs and milk to the neglect of the other essen- 
tial constituents of a well balanced diet as conceived today. 
Thanks to our increasing knowledge, patients are now placed 
on a well balanced diet containing 2500 to 3500 calories per 
diem depending on their weight, stage of disease and age. 
In addition, proper attention is given to the requirements for 
vitamins and mineral salts. 


COLLAPSE THERAPY 

Observation and experience also taught the profession that, 
despite the careful carrying out of the foregoing measures, 
many patients did not fully respond to treatment. It was fre- 
quently noted that patients with cavitation were the ones 
who usually gave the most trouble. Notwithstanding gain m 
weight and disappearance of clinical symptoms many of these 
patients continued to have positive sputum and were su ject 
to recurrent acute exacerbations with spread of the disease to 
other parts of the remaining healthy lung. They became 
known in the profession as the so-called “good chronics, 
and the outlook for their complete recover}- or cure was, to 

say the least, discouraging. , 

These observations gradually led to the development o 
collapse therapy as a necessary and vitally important adjunct 
to bed rest in the treatment of pulmonary tuberculosis, t ias 
been only during the last twenty-five years that this procea- 
ure has become fully recognized as a great step fon'^r 
the treatment of this disease. This belated recognition va. 
probably due to the early failure on the part of the genera 
profession to diagnose tuberculosis in the early stages, an 
the lack of the universal use of the x-ray. Today these ■' ict0 
do not obtain. The fact that nowadays no physicion should 
consider a diaenosis of pulmonary tuberculosis complete wit 
out the use of the roentgen ray films as an integral part : o > 
complete history, gives the diagnostician a better undersran 
incr of the extent of the pathologic process, and enables h 
to = visualize more clearly the type of treatment ^h.ch ma) 
in a oiven case be productive of the most satisfactory results- 
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management of clinically active pulmonary 
tuberculosis 

men the diagnosis has been established, the lesion should 
be classified under one of the following groups: (1) minimal, 
(2) moderately advanced, (3) far advanced, or (4) terminat- 
ing. 


Minimal Lesions 

In minimal cases the lesion is confined to a small part of one 
or both lungs, the total volume of involvement, regardless of 
distribution, not exceeding the equivalent of the volume of 
lung; tissue "which lies above the second chondrosternal junc- 
tion and the spine of the fourth or the body of the fifth tho- 
racic vertebra on one side. 

Regardless of the stage of disease the patient should im- 
mediately be placed upon absolute bed rest for at least three 
months. The importance of rest can best be illustrated by the 
fact that the respirator)* rates of normal persons on absolute 
bed rest have been found to be between 8 and 12 less per min- 
ute than when these persons engaged in slight or active exer- 
cise. This reduction of respirator)* work in the daily continu- 
ous functioning of the lungs can be estimated to amount 
roughly to about 4S0 respirations per hour and 5760 per 
twenty-four hours. This enormous reduction in work of the 
lungs on absolute bed rest is the physiological explanation why 
tuberculous lesions tend to heal rapidlv in the vast majority 
of instances, when nature is given an opportunity to assert it- 
self. Fever, which is an expression of toxemia and a constant 
symptom of activity, gradually subsides, and resolution of 
the disease process within the lung parenchyma takes place 
The appetite improves, weight is gained and'cough if present 
gradually disappears. This in turn favorably influences the 
body defence mechanism, thus enabling the patient to over- 
come his infection. Experience has proved that the minimal 
period required to bring about such a result is three months 
In many instances m which the pathologic process is further 
advanced the rest period may have to be extended to six to 
twelve months. 

During the bed-rest regimen the patient should be 


exam- 
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ined carefully at frequent intervals to determine whether the 
physical signs in the lung are clearing. If physical examina- 
tion does not reveal this tendency, x-ray studies at intervals 
for definite evidence of regression or progress are necessary. 
The early minimal lesion will usually respond satisfactorily 
to bed rest alone, provided a suitable, well balanced diet, 
carefully figured out to meet the needs in a given case, is 
employed. Cough, if not productive, can be controlled with a 
sedative such as dilaudid, grain %4, or codeine sulfate, grain 



Fig. 73. Fig. 74. 

Fig. 73.— Miss E. S. (6/17/41). Moderately advanced unilateral pulmo- 
nary tuberculosis involving the right upper lobe. Xo evidence of cavitation. 
Positive sputum. 

Fig. 74.— Same patient four months later (10/22/41). Film reveals th e 
results of absolute bed rest. Sputum negative. Sedimentation rate normal- 
Patient up and on exercise. Apparently quiescent case. 

Yc per dose. If after three to six months of bed rest the phys- 
ical signs of activity and all subjective symptoms have cleared 
and x-ray and laboratory findings, such as sedimentation rate 
and sputum are confirmatory, the patient can be placed on a 
course of graduated exercises. These should be increased until 
the patient is able to be up and about at least six hours during 
the day without any appearance of reactivity. He then is in- 
structed to walk gradually increasing distances daily over a 
period of two months until he is walking about one mile 
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daily morning and afternoon. If there is no reactivation of the 
disease process the case can then be considered quiescent or 
apparently arrested, depending upon the degree and extent of 
the pathologic process at the time of beginning of treatment. 
The patient has non- arrived at the point where he may be 
permitted to resume on part time his former occupation, pro- 
vided it is a sedentary one and not heavy manual labor. In the 
case of manual laborers it is advisable to rehabilitate the pa- 
tient and induce him to change to a lighter form of work. 

Du ring the next six months the patient while working 
should be kept under strict medical supervision so that any 
evidence of reactivation, should it appear, can be promptly 
detected and checked by whatever measures the attending 
physician deems advisable. 

The results to be expected from a regimen of bed rest in 
properl}' selected cases are shown in Figs. 73 and 74. 


Moderately Advanced Lesions 

The moderately advanced lesion involves one or both lungs, 
and is more widely distributed than the minimal lesion, vary- 
ing in extent, according to the severity of the disease, from 
the equivalent of one third the volume of one lung to the 
equivalent of the volume of an entire lung with little or no 
evidence of cavity formation. No serious tuberculous com- 
plications are present. 

Here likewise, absolute bed rest is an essential therapeutic 
measure and should be carried out in a similar manner but 
perhaps over a longer period of time than in the treatment 
of the first stage. It is also advisable to supplement bed rest 
with artificial pneumothorax. This measure should as a rule 
he initiated immediately, because, if one defers too long the 
development of pleural adhesions will either prevent the es- 
tablishment of a satisfactory collapse or interfere with the 
complete collapse of cavities. It must be understood that the 
pnmarv purpose of a pneumothorax is to collapse cavities and 
unless this purpose is attained there is no valid reason for con- 
tinuing a pneumothorax. Experience has taught that unless 
cavmes are obliterated, it is practically impostible to attaint 
negauve sputum. As long as the sputum remains positive one 
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ined carefully at frequent intervals to determine whether the 
physical signs in the lung are clearing. If physical examina- 
tion does not reveal this tendency, x-ray studies at intervals 
for definite evidence of regression or progress are necessary. 
The early minimal lesion will usually respond satisfactorily 
to bed rest alone, provided a suitable, well balanced diet, 
carefully figured out to meet the needs in a given case, is 
employed. Cough, if not productive, can be controlled with a 
sedative such as dilaudid, grain % j, or codeine sulfate, grain 



Fig. 73. Fig. 74. 

Fig. 73.— Miss E. S. (6/17/41). Moderately advanced unilateral puly°- 
nary tuberculosis involving the right upper lobe. Xo evidence ot cavitation. 
Positive sputum. 

Fig. 74.~Same patient four months later (10/22/41). Film reveals the 
results of absolute bed rest. Sputum negative. Sedimentation rate norma). 
Patient up and on exercise. Apparently quiescent cose. 


Yc per dose. If after three to six months of bed rest the ph\ s- 
ical signs of activity and all subjecrive symptoms have cleared 
and x-ray and laboratory findings, such as sedimentation rate 
and sputum are confirmatory, the patient can be placed on a 
course of graduated exercises. These should be increased until 
the patient is able to be up and about at least six hours during 
the dav without any appearance of reactivity. He then is in- 
structed to walk gradually increasing distances daily over a 
period of two months until he is walking about one mile 
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dail y morning and afternoon. If there is no reactivation of the 
disease process the case can then be considered quiescent or 
apparently arrested, depending upon the degree and extent of 
the pathologic process at the time of beginning of treatment. 
The patient has now arrived at the point where he may be 
permitted to resume on part time his former occupation, pro- 
vided it is a sedentary one and not heavy manual labor. In the 
case of manual laborers it is advisable to rehabilitate the pa- 
tient and induce him to change to a lighter form of work. 

During the next six months the patient while working 
should be kept under strict medical supervision so that any 
evidence of reactivation, should it appear, can be promptly 
detected and checked by whatever measures the attending 
physician deems advisable. 

The results to be expected from a regimen of bed rest in 
properlv selected cases are shown in Figs. 73 and 74. 


Moderately Advanced Lesions 

The moderately advanced lesion involves one or both lungs, 
and is more widely distributed than the minimal lesion, vary- 
ing in extent, according to the severity of the disease, from 
the equivalent of one third the volume of one lung to the 
equivalent of the volume of an entire lung with little or no 
evidence of cavity formation. No serious tuberculous com- 
plications are present. 

Here likewise, absolute bed rest is an essential therapeutic 
measure and should be carried out in a similar manner but 
perhaps over a longer period of time than in the treatment 
of the first stage. It is also advisable to supplement bed rest 
with artificial pneumothorax. This measure should as a rule 
he initiated immediately, because, if one defers too loner the 
development of pleural adhesions will either prevent the es- 
tablishment of a satisfactory collapse or interfere with the 
complete collapse of cavities. It must be understood that the 
primary purpose of a pneumothorax is to collapse cavities and 
unless this purpose is attained there is no valid reason for con- 
tinuing a pneumothorax. Experience has taught that unless 
Cannes are obliterated, it is practically impossible to atrtin! 
negative sputum. As long as the sputum poriti“ e 
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°P en C3Se tbar may at any time flare up 
and spread to adjacent areas of healthy lung parenchyma. F 

nrno-r!f lg c° ^. Ce CS ? abIfeh ? 1 a successful pneumothorax, the 
P g of the patient will usually be satisfactory. The same 

i 3 ;-°j 3 ;-. ne m tbe treat m ent of minimal cases can then 
rf-P? ie ' Fre q ue ntly a patient can be permitted to return 
o his former occupation, anywhere from six to twelve months 
after the treatment has been starred 



F, S- '>■ Fig. 16. 

A. Af. (S/25/41). Moderately advanced pulmonary ruber- 
cu osis with large cavity in right upper lobe, second and third interspace. 

Fl S‘ /<5--Same patient four months later (7/22/41). Film shows a suc- 
cessful nght selective pneumothorax, with closure of cavity in right apex. 
Apparently quiescent case with negative sputum and normal sedimentation 


How long an artificial pneumothorax should be continued 
is still a mooted question and can be decided only by a care- 
ful evaluation of the character and extent of the pathologic 
process in a given case at the time treatment is begun. Gener- 
ally speaking, one may state that artificial pneumothorax 
should not be terminated in less than one year. In the aver- 
age case refills may be required for one to three or four years 
before the patient is finally discharged as recovered. (See 
Fiffs. 75 to 78.) 
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Fig. 77.— Miss V. A. (3/29/40). Far advanced bilateral pulmonary tuber- 
cnlosis with lame cavities in both tipper lobes. 

Fig. 7S.— Same patient about eighteen months later (9/4/41). Film re- 
veals a successful bilateral pneumothorax. Apparently quiescent case with 
negative sputum and normal sedimentation rate. 




~ c' 9 'j^ hvt “ M ‘ B ' (5/ ^ 31/4!) - pneumothorax unsatisfactorv be 
cause of adhesions preventing complete collapse of cavitv in 
lobe. Posinve sputum and still evidence of slight acrivij " PP '" 

Fig. SO.— Same patient approximately five months' later (S/lfi/an 
'■hortly alter intrapleural pueumonolvsis was performed \ 
collapse of right upper lobe with complete ohlitemunTof A . Sat f fs « or >' 
obtained. Sputum negative. Sedimentation rate normal. App^ndy 
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Occasionally, adhesions prevent complete collapse of the 
cavity’ (Fig. 79). To overcome this, Jacobaeus devised a pro- 
cedure known as intrapleural pneumonolysis. By this method 
with the aid of a specially devised instrument, the thoraco- 
scope, the operator is enabled to enter the pleural space and 
with an electrocautery sever adhesions that are preventing the 
complete collapse of cavities. The procedure can be carried 
out successfully in a large percentage of cases, thereby con- 
verting an incomplete and unsatisfactory pneumothorax into 
a successful one (Fig. 80) . 

Far Advanced Lesions 

The far advanced lesion is more extensive than the moder- 
ately advanced, or it shows definite evidence of marked cavity 
formation, or there are serious tuberculous complications. 

Here successful treatment becomes more difficult because 
of the duration and extent of the pathologic process. The 
morale of the patient may be undermined, resulting from re- 
peated failures towards recover)* in the past. Nevertheless, 
bed rest plays an important role and during a period of ob- 
servation the physician must decide as to what one of the va- 
rious procedures at his disposal is to be employed to combat the 
infection. Artificial pneumothorax either unilateral or bilateral 
(Figs. 77 and 7S), phrenic nerve crushing, artificial pneumo- 
peritoneum or thoracoplasty may be resorted to, either in 
combination or successively. Occasionally the involvement is 
confined to one lung but more frequently in this stage it is 
bilateral with one lung more involved than the other. If fea- 
sible an effort should be directed towards controlling the dis- 
ease in the lesser involved lung-. This can often be accom- 
plished with a unilateral pneumothorax, a phrenic nerve 
crushing, or in some instances by artificial pneumoperit- 
oneum. Some times it may be necessary to carry out all three 
of these procedures in an individual case. 

Phrenic Nerve Crushing.— This is an operation whercb) 
one leaf of the diaphragm is paralyzed by severing or crush- 
ing the phrenic nerve at its most accessible point, just above 
the clavicle in the cervical region of the side on which the leaf 
of the diaphragm is to be elevated. This procedure immobil- 
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izes the affected leaf, causing it to elevate from one to three 
interspaces, thereby reducing the apicobasal diameter of the 
chest (Figs. 81, S2). 

Phrenic nerve crushing has its most striking effect in the 
treatment of partially stabilized lesions in which there are one 
or more isolated thin-walled cavities not surrounded by too 
much infiltration. It produces relaxation of the surrounding 
structure which may promote healing and mav also be a 
great aid in controlling hemorrhage. 



Fig. SI. Fij. 

Fig. SI. —Miss D. F. (2/13/40). Moderately advanced pulmonary mh.r 
culosis y-ith large canty m left apes. Pneumothorax unmccessful 

A a left 

&££«& ° f b kft Spamm° 4^ 


Artificial Tneumopentoneum .- By this method air is in 
duced into the peritoneal cavity-. This causes an increas 
he mtra-abdommal pressure thereby elevating both W 
the diaphragm and hrmtrng to some decree^' 
during respiration (Figs. S3, S4). This treatmp ^ CXCUr 
of last resort, to be used when all other nrorer^ ^ & mCa 
traindicated. It frequently has a are ‘ 


: *>■ “cvjucuuy nas a beneficial • , 

hopeless cases and often brings about imn™ C m •° t le 

affected lung, so that the other procedures “ * 

be earned out ' ures ma } at times 
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^ Fig. 83. r> ; Fig. 84. 

, j p* 8S .^ O/W/40). Far advanced bilateral pulmonary tuber- 

cu osis xv J i arge cavity in right upper lobe. Pneumothorax unsuccessful. 

Fig. 84.— Same patient about ten months later (11/2/40). Artificial pneu- 
moperitoneum has resulted in a marked rise in ritrht leaf of diaphragm to 
lerd of eighth nb and on left side to tenth rib. There has been a marked 
rmh^ape/^ eslons complete disappearance of cavity in 



Fig. Si. fig. Si. 

Fig. 85, .Mr. T. P. ( 1 1 /I4/59) . Moderately advanced pulmonary tuber- 
culosis involving right upper lobe with cavitation. Pneumothorax unsuc- 
cessful. 

Fig. S5-— Same patient eighteen months later (5/21/41). Two-stage right 
thoracoplasty. This is an arrested case with obliteration of cavitation, nega- 
tive sputum and normal sedimentation rate. 
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Thoracoplasty .- Thoracoplasty is a purely surgical proced- 
ure introduced by Saueibruch and Brauer of Germany a num- 
ber of years ago. It is carried out by an extrapleural resection 
of the ribs over the affected part of the lung, so as to release 
the attachments and tensions which may be preventing the 
closure of cavities and to exert positive compression to ac- 
celerate this process. There are various modifications of this 
procedure. It has its most striking effect in the treatment of 



Fig. S7. Fig. 88. 

Fig. 87.— Mr. J. H. (4/22/40). A tuberculous pneumonia involves the 
right upper lobe. 

Fig. SS.— Same patient ten months later (2/22/41), reveaW the effects 
of a successful right pneumothorax instituted immediately upon admission 
to hospital. At present case is apparently arrested, with sputum negative 
and a normal sedimentation rate. , 


partially stabilized lesions in which there is an isolated thin- 
walled cavity not surrounded by too much infiltration It also 
produces relaxation of the surrounding structures which may 
promote healing. The operative risk in the hands of trained 
surgeons is less than 5 per cent. Satisfactory results in well 
selected cases vary between 70 and 90 per cent. 

This operation offers to many patients the hope for a re 
cover)- and return to a useful and comfortable life, when other 
measures have been found wanting (see Ffirs. 85 86) 
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Symptomatic Treatment 

Cough, fever and anorexia are symptoms that usually im- 
prove or disappear, when once the patient has been placed 
upon bed rest. Occasionally, as previously stated, a sedative 
may be required to control an unproductive cough. One of 
the most important and dramatic symptoms is hemoptysis or 
hemorrhage which frequently is the source of much concern 
to both the patient and the physician. When severe it can be 
controlled by inducing artificial pneumothorax on the affected 
side or, if this is impossible, an artificial pneumoperitoneum 
in the writer’s experience has proved highly satisfactory. 

It must be remembered that the severity of symptoms is 
often in direct relation to the extent of pathologic process, 
and therefore the symptoms are more of a therapeutic prob- 
lem in the far advanced and terminating cases. Here at best, 
treatment can be only palliative and the physician can only 
to some degree relieve the discomfort and suffering of the 
patient by judicious handling of the case. 


PROGNOSIS 


It is very difficult to formulate any general statement re- 
garding prognosis in this disease. The prognosis should al- 
ways be guarded, lest a too optimistic opinion may plague 
the physician in the event of an unfavorable outcome. As a 
general rule one mav state that the earlier the diagnosis is 
made, the more favorable is the chance for recovery provided 
proper and adequate therapeutic measures are immediately in- 
stituted. This rule will apply in the vast majority of cases 
with the exception of tuberculous pneumonia, florid phthisis, 
miliar}' tuberculosis, tuberculous meningitis and unforeseen 
accidents, such as pulmonary hemorrhage. 

In arriving at a prognosis one must also take into considera- 
tion the age, habits, social environment, economic status and 
the general physical constitution of the patient. These factors 
mav” influence for better or worse the outcome in a given 
case. 

CONCLUSIONS 


While it is not necessary that a physician be an expert to 
diagnose tuberculosis, he does require long experience and 
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mature judgment to treat pulmonary tuberculosis satisfac- 
torilv in all its phases. With the rapid advances that have been 
made within the past two decades in tuberculosis therapy, it 
has to a great extent become a highly specialized field in 
therapeutics. 

However if tuberculosis like smallpox is ever to be eradi- 
cated, it will not be due to our efforts in treatment. The high- 
est aim of the medical profession should be the prevention of 
disease and its spread. At present the profession has at its 
command the knowledge and scientific methods with which 
the prevention and complete control of tuberculosis are pos- 
sible. but unfortunately, for various reasons, we are not fullv 
applying our knowledge to this end. Like the farmer, we lock 
the stable door after the horse is stolen. A recent report given 
out by a United States Government bureau stated that bovine 
tuberculosis had been completelv eradicated in this countrv 
during the past ten years. If this be so, why cannot the same 
results be achieved in the eradication of human tuberculosis 
in this country- If such a humanitarian plan as a mass survev 
were adopted and carried out. tuberculosis like smallpox 
would become within a generation a disease of the past. 
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MANAGEMENT OF THE COMPLICATIONS OF 
TUBERCULOSIS* 

H. 1. SPECTOR, M.D., F.A.C.P., F.A.C.C.P.f 

The management of the complications of pulmonary tuber- 
culosis in its broadest concept should be considered under 
fire main headings, as indicated in the discussion which 
follows. 


(. COMPLICATIONS RESULTING FROM THE CON- 
TINUED ADVANCEMENT OF THE 
TUBERCULOUS PROCESS 

L Pleurisy with Effusion 

For the sake of proper treatment, pleurisy with effusion 
must be classified according to the character of the effusion 
jCh may be serous or bloody, sero-purulent, or purulent 
and also according to whether it is the result of a tuberculous 
or a mixed infection. 

Pleurisy with effusion may manifest itself as an initial 
spnpto m m tuberculosa with little or no accompanying pul- 
monary disease, or it may occur later in the course of thedis 
mf udentai to pneumothorax treatment. The management 
of an effusion will depend on the symptoms of the patient the 
massiveness, the bacteriolosjic characteristics and L l ' u 
or not underlying pulmonary disease S whXr 
a bronchial fistula is present, and on the condition f l*" n0t 
posite lung. Specimens of all accessible effusing n ° ^ 
a panent for the first time should be obtained 
grossly, microscopically, chemically, culturaliv w' ?. Stu . dled 
cally, and through the medium of guinea nil ^ St ° °^: 
■ig sarv. for the put pos e of '< 
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•Medicine; Chief of Chest Clinic, Firmin D University School of 
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nenc. 
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there exists a pure tuberculous or a mixed infection empyema. 
Ail massive effusions, regardless of the complicating bacterio- 
iogic organisms, should be removed in sufficient quantity to 
relieve symptoms, thus permitting visualization of the com- 
pressed lung. When definite underlying pulmonary disease ex- 
ists, it may be advisable to replace the fluid with air and thus 
establish a therapeutic pneumothorax depending on the con- 
dition of the opposite lung. When no evident pulmonary dis- 
ease is present, the patient should be advised to rest in bed for 
a period of from three to six months depending on the symp- 
toms in the individual case, regardless of whether tubercle 
bacilli are found in the pleural fluid. 

When the underlining lung lesion is controlled, a tubercu- 
lous serous or purulent empyema developing during the 
course of pneumothorax therapy is not so serious a complica- 
tion as was formerly considered, since spontaneous healing 
with absorption of the fluid not infrequently takes place with 
modified bed rest alone. Such an empvema associated with a 
bronchopleural fistula, however, presents a serious complica- 
tion. 

Mixed infection empyemas usually result either from in- 
fection from without through repeated tappings or front 
within through the medium of spontaneous or traumatic 
pneumothorax. This type of complication presents a real prob- 
lem in management and has an unfavorable influence on the 
prognosis. Injection into the pleural cavity of a .05 to 1 per 
cent watery solution of either gentian violet or crystal violet 
has been helpful in some cases. These solutions have a marked 
effect on the gram-positive organisms. For the gram-negam c 
ones Dakin’s solution or azochloramid, a chlorine compound 
somewhat weaker than Dakin’s solution, has been reported to 
have beneficial results. Rib resection followed by thoraco- 
plasty occasionally becomes a necessity, especially when a 
bronchopleural fistula exists. Generally, uncomplicated effu- 
sions should be left alone since many heal spontaneously. 

2. Spontaneous Pneumothorax 

Spontaneous pneumothorax may manifest itself as an initial 
svmptoin or may appear during rhe course of the disease, 
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especially during the pneumothorax treatment. The manage- 
ment of' such a complication will depend on the suddenness 
of onset and on the rapidity and completeness of the com- 
pression. If the opening in the visceral pleura is large, and the 
lung is too rapidly compressed, immediate and frequent re- 
moval of air from the pleural cavity is necessary in order to 
relieve symptoms. Oxygen therapy may at times be indicated, 
and morphine in doses of Vs to 14 grain or codeine 34 to 1 
grain , may be necessary to control the pain and the cough. 
Patients who have a large opening in the visceral layer of die 
pleura present the problem of marked dyspnea and symptoms 
of shock generally. In such patients the dyspnea is controlled 
to some extent by inserting a catheter into the pleural space, 
the tube being so placed that it opens slightly below the level 
of the patient into a weak antiseptic solution. 


3. Tuberculous Pneumonia 

Tuberculous bronchopneumonia or lobar pneumonia fre- 
quently results either from a rupture of a tracheobronchial 
gland into a bronchus or from a severe hemorrhage. In these 
instances conservative management is indicated at first, the 
objectives being the relief of pain and cough with medication, 
and of dyspnea with oxygen. There is disagreement whether 
a pneumothorax should be induced immediately or whether 
it is best to wait until the pneumonic process softens. The 
danger of immediate collapse is due both to the fact that it is 
at times difficult to collapse a pneumonic lesion and that such 
collapse precipitates an effusion. I prefer waiting until the in- 
flammatory lesion begins to soften before collapsing the lung, 
the only exception being in the case of persistent hemorrhage’ 
Another reason for waiting is that not uncommonly the lesion 
is of the exudative type with no evidence of cas'eation and 
since such inflammations clear with bed rest alone they should 
be treated conservatively. In the caseopneumonic letions the 
lung should be collapsed as soon as softening takes place. 

4. Atelectasis 

Atelectasis frequently results following a severe hemor 

rhage or a severe coughing spell. In either ° 

o o pm. m either case a mam or 
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there exists a pure tuberculous or a mixed infection empyema. 
All massive effusions, regardless of the complicating bacterio- 
logic organisms, should be removed in sufficient quantity to 
relieve symptoms, thus permitting visualization of the com- 
pressed lung. When definite underlying pulmonary disease ex- 
ists, it may be advisable to replace the fluid with air and thus 
establish a therapeutic pneumothorax depending on the con- 
dition of the opposite lung. When no evident pulmonary dis- 
ease is present, the patient should be advised to rest in bed for 
a period of from three to six months depending on the symp- 
toms in the individual case, regardless of whether tubercle 
bacilli are found in the pleural fluid. 

"When the underlying lung lesion is controlled, a tubercu- 
lous serous or purulent empyema developing during the 
course of pneumothorax therapy is not so serious a complica- 
tion as was formerly considered, since spontaneous healing 
with absorption of the fluid not infrequently rakes place with 
modified bed rest alone. Such an empyema associated with a 
bronchopleural fistula, however, presents a serious complica- 
tion. 

Mixed infection empyemas usually result either from in- 
fection from without through repeated tappings or from 
within through the medium of spontaneous or traumatic 
pneumothorax. This type of complication presents a real prob- 
lem in management and has an unfavorable influence on the 
prognosis. Injection into the pleural cavity T of a .05 to 1 p cr 
cent watery solution of either gentian violet or crystal violet 
has been helpful in some cases. These solutions have a marked 
effect on the gram-positive organisms. For the gram-negam c 
ones Dakin’s solution or azochloramid, a chlorine compound 
somewhat weaker than Dakin’s solution, has been reported to 
have beneficial results. Rib resection followed by thoraco- 
plasty occasionally becomes a necessity, especially when a 
bronchopleural fistula exists. Generally, uncomplicated effu- 
sions should be left alone since many heal spontaneously. 

2. Spontaneous Pneumothorax 

Spontaneous pneumothorax may manifest itself as an initial 
symptom or may appear during the course of the disease. 
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smaller bronchus becomes obstructed b) r either blood clots or 
mucopurulent secretions respectively, thus leading to a local- 
ized or generalized atelectasis of either a part of a lobe, an 
entire lobe, or the whole lung, depending on the size of the 
bronchus affected. Not infrequently the atelectasis is tempo- 
rary. In some instances in which the obstruction is the result 
of stenosis of the bronchi, the atelectasis mav be permanent. 






P ig , 92. p, 

, F ' 3 ' 92 -~ Panen f ) G - H. (6/7/41). The pneumothorax was continued for 
Jmosr ten years. Roentgenogram taken on deep inspiration reveals that the 
right lung is almost completelv re-expanded More , . c l lc 

finid in the right costophrenic anus. (See also Fisrs. 89, 90 dTo’ t 00 " ° f 
Fig. 93.— Patient G. H. (6/7/41). Roentgenotrram taken rm a 
piranon reveals the greatest shift of mediasthai rouctmestn Z P 
thorax sde. Note the deviation of trachea and ? P neumo ' 

thorax still present. (See also Fiss. 89 to 92.) l ° n = 1,C ' Pneum °~ 


Roiling the patient from side to side may ar rim K l a 
expulsion of the foreign body if it is a J; he 

procedure should not be carried out foho wTh P Ug ' 
for fear of detaching a blood clot from a hernorr hage 

causing a new hemorrhage. Pneumothonr \ thus 

choice provided the contralateral lung permit tr£atment of 
Figures 89 to 93 illustrate the cZZ • ^ . 
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Fig. 89. 



F, 'f* 90- Ff". 91. 

Fl =* ^-—Patient G. H. (9 / 1/5 1). Infiltrations and consolidations can 
be seen in upper halt of right lung. Pneumothorax was advised after three 
months of bed rest, but was refused. Subsequently a pulmonary hem or- 
rhage developed. (See also Fiss. 90 to 93.) 

Fig. 90.— Patient G. H. (10/79/31). Right-sided atelectasis plus tuber- 
culous pneumonia following the pulmonary hemorrhage. (Sec also Fics. 
S9, 91, 92, 93.) ~ ' 

Fig. 91.— Patient G. H. (11/13/31). An artificial pneumothorax has been 
induced as a therapeutic measure and to stop the hemorrhage. (See also 
Figs. S9, 90, 92, 93.) 
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Fig. 94. 



Fig. 95. Fig. 96. 

Fis. 94.— Patient I. L. Numerous calcifications are seen scattered through- 
out both lungs and especially in right hilar region. A small atelectatic area 
is present in' the right cardiophrenic angle. (See also Figs. 95, 95.) 

Fig. 95.— Patient 1. L. Pneumothorax on the right side has been insti- 
tuted7 A small atelectatic area is visible at the base during inspiration. (See 
also Figs. 94, 95.) 

Fig. 95.— Patient I. L. Same atelectatic area on deep expiration. Note 
shifting of mediastinum. (See also Figs. 94, 95.) 


the bronchial wall. Mural processes are more frequent, taldn^ 
the form of a caseous ulcer or of a hyperplastic submucom; 
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severe and repeated hemoptysis. The results of management 
are shown. 

5. Tuberculosis of the Tracheobronchial Tree 

The frequency of tracheobronchial tuberculosis is not gen- 
erally known since interest in the subject is relatively recent. 
The incidence as reported in the literature varies from 3 to 
41 per cent. The condition is still frequently undiagnosed and 
not a few needless thoracoplasties have been done because of 
a persistent positive sputum which was attributed to active 
disease in the parenchyma of the lung' whereas it had actually 
originated in a lesion in the bronchial wall. 

Probably the chief method of origin of this lesion is by 
direct extension from the pyogenic membrane or cavity along 
the bronchus. Extension from contiguous lesions in paren- 
chyma or tracheobronchial lymph nodes may also take place. 
The resulting lesions, regardless of origin, may take a number 
of fon/is. A diffuse inflammatory change with congestion and 
edema of the mucous membrane is seen in highly sensitized in- 
dividuals. This type of involvement usually affects a larger 
number of bronchi and clears up more readily than other 
forms. Eloesser 1 describes three types of lesions, namely, the 
ulcerative, the hyperplastic, and the shrinking, and states 
that these types may coexist. 

The effect of the development of such lesions is to cause 
either a partial or complete stenosis of the bronchus leading 
to secondary changes in the lung distal to the obstructed 
bronchus, and because of this obstructed mechanism certain 
symptoms develop which should be recognized. Dyspnea out 
of proportion to the amount of pulmonary disease or to the 
degree of collapse, wheezing, difficulty in raising sputum, or 
persistent cough with or without large amounts of sputum, 
should lead one to suspect tracheobronchial tuberculosis. Par- 
tial obstruction may lead to localized emphysema and com- 
plete obstruction to atelectasis. 

Obstruction may be intravmral, mural or extramural. The 
offe ndincr tuberculous lesion usually lies in or near the wall 
rather tlian in the lumen. In children, especially, a peribron- 
chial or peritracheal lymph node may suppurate and ulcerate 
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severe and repeated hemoptysis. The results of management 
are shown. 

5. Tuberculosis of the Tracheobronchial Tree 

The frequency of tracheobronchial tuberculosis is not gen- 
erally known since interest in the subject is relatively recent. 
The incidence as reported in the literature varies from 3 to 
41 per cent. The condition is still frequently undiagnosed and 
not a few needless thoracoplasties have been done because of 
a persistent positive sputum which was attributed to active 
disease in the parenchyma of the lung whereas it had actually 
originated in a lesion in the bronchial wall. 

Probably the chief method of origin of this lesion is by 
direct extension from the pyogenic membrane or cavity along 
the bronchus. Extension from contiguous lesions in paren- 
chyma or tracheobronchial lymph nodes may also take place. 
The resulting lesions, regardless of origin, may take a number 
of forms. A diffuse inflammatory change with congestion and 
edema of the mucous membrane is seen in highly sensitized in- 
dividuals. This type of involvement usually affects a larger 
number of bronchi and clears up more readily than other 
forms. Eloesser 1 describes three types of lesions, namely, the 
ulcerative, the hyperplastic, and the shrinking, and states 
that these types may coexist. 

The effect of the development of such lesions is to cause 
either a partial or complete stenosis of the bronchus leading 
to secondary’’ changes in the lung distal to the obstructed 
bronchus, and because of this obstructed mechanism certain 
symptoms develop which should be recognized. Dyspnea out 
of proportion to the amount of pulmonary disease or to the 
degree of collapse, wheezing, difficulty in raising sputum, or 
persistent cough with or without large amounts of sputum, 
should lead one to suspect tracheobronchial tuberculosis. Par- 
tial obstruction may’’ lead to localized emphysema and com- 
plete obstruction to atelectasis. 

Obstruction may’ be intramural, mural or extramural. The 
offending tuberculous lesion usually lies in or near the wall 
rather than in the lumen. In children, especially’, a peribron- 
chial or peritracheal lymph node may’ suppurate and ulcerate 





pitr. 04 . — Patient I* 1— Ivmnerons calcincations are seen scattered thron 0 !!- 
oct both Inr.gs and especially in right hilar region. A small atelectatic area 
is present in" the right cardiophrenic angle, (fee also Figs. 55 , 55 .) 

Fig. oj.—Patjent I. L. Pneumothorax on the right side has been insd- 
rcredT A small atelectatic area is -risible at the tare 'during inspiration. (fee 
also Figs. 54, 95.) 

Fir. 55. — Patient I. L. Same atelectatic area Gn deep expiration, "'vote 
shirtins of mediastinum. (See also Figs. 54, 95.) 
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severe and repeated hemoptysis. The results of management 
are shown. 

5. Tuberculosis of the Tracheobronchial Tree 

The frequency of tracheobronchial tuberculosis is not gen- 
erally known since interest in the subject is relatively recent. 
The incidence as reported in the literature varies from 3 to 
41 per cent. The condition is still frequently undiagnosed and 
not a few needless thoracoplasties have been done because of 
a persistent positive sputum which was attributed to active 
disease in the parenchyma of the lung whereas it had actually 
originated in a lesion in the bronchial wall. 

Probably the chief method of origin of this lesion is by 
direct extension from the pyogenic membrane or cavity along 
the bronchus. Extension from contiguous lesions in paren- 
chyma or tracheobronchial lymph nodes may also take place. 
The resulting lesions, regardless of origin, may take a number 
of fonns. A diffuse inflammatory change with congestion and 
edema of the mucous membrane is seen in highly sensitized in- 
dividuals. This type of involvement usually affects a larger 
number of bronchi and clears up more readily than other 
forms. Eloesser 1 describes three types of lesions, namely, the 
ulcerative, the hyperplastic, and the shrinking, and states 
that these types may coexist. 

The effect of the development of such lesions is to cause 
either a partial or complete stenosis of the bronchus leading 
to secondary changes in the lung distal to the obstructed 
bronchus, and because of this obstructed mechanism certain 
symptoms develop which should be recognized. Dyspnea out 
of proportion to the amount of pulmonary disease or to the 
degree of collapse, wheezing, difficult}" in raising sputum, or 
persistent cough with or without large amounts of sputum, 
should lead one to suspect tracheobronchial tuberculosis. Par- 
tial obstruction may lead to localized emphysema and com- 
plete obstruction to atelectasis. 

Obstruction may be intramural, vmral or extramural- The 
offending tuberculous lesion usually lies in or near the wall 
rather than in the lumen. In children, especially, a peribron- 
chial or peritracheal lymph node may suppurate and ulcerate 
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infection, and physical and roentgen examination of the chest 
ro demonstrate the process in the mediastinum which is 
rise to compression signs- It should also be remembered that 
enlarged tracheobronchial glands may exist over a prolonged 
period without producing either signs or symptoms. Figures 
97 and 98 illustrate the conditions in two patients. 

It is fair to conclude that enlarged tracheobronchial glands 
are more of a potential danger than an actual one, especially 
in children. Caseation of the glands with rupture into a bron- 



Fig. 97. Fig. 93. 

Fig. 97.— Med-ssfint.l lymphadenitis. A large node in the left hilar re- 
gion 25 risible. The patient tras asymptomatic. 

Fig. 9S.— Tracheobronchial lymphadenitis. Large calcified glands are 
seen in region of superior mediastinum and right hUura. Another" film taken 
tonr yetis later shorted no change in the glands. 

chus may cause hemorrhage and lead to either a tuberculous 
lobar involvement or a mhiarv tuberculosis. It is rare to find 
significant enlargement of the cervical or mediastinal glands 
p a complication of an active pulmonary tuberculosis, except 
in first infection tuberculosis, especial! v in children. The re- 
verse is true in adults, that is. pulmonarv involvement more 
frequently follows primary cervical or mediastinal involve- 
ment. More common as a complication of pulmonary involve- 
ment is an associated fibrous mediasrinitis resulting from 
healing or healed tuberculosis. 


a 
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infiltrate and producing a thickening of the wail of the air 
passages sufficient at times to obstruct their iumina. 

T reatment of this condition will depend on the type of in- 
volvement of the bronchus, the location, and on the degree 
of the pulmonary involvement. There is abundant postmortem 
and clinical evidence to show that the inflammatory lesions 
and some discrete ulcerations heal spontaneously if the 
parenchymal lesion is controlled. 

For treatment to be effective generally, the obstruction 
must be relieved. Bronchoscopic aspiration of the secretions 
gives transient relief for dyspnea. Removal of a tuberculoma 
has been successful in relieving symptoms in some cases. Cau- 
terization with a 30 per cent solution of silver nitrate has been 
used by some physicians with reported successes. Pneumo- 
thorax therapy has been used effectively by the writer, and 
Figs. 94, 95 and 96, with their explanatory captions, demon- 
strate the results in one case. 

The actual live mire cautery has been employed on occa- 
sion. Radiation therapy weekly for six to eight weeks has been 
used with reported successes. Lobectomy and pneumonec- 
tomy have also been tried. Tracheotomy is at times necessary 
in order to save life. 

In summary it should be stated that this complication is n 
very grave one, especially when it is associated with marked 
pulmonary disease. The treatment is generally unsatisfactory 
insofar as a permanent cure is concerned, and the mortality is 
relatively high regardless of the type of management. Treat- 
ment, however, is helpful in properly selected cases in which 
the lesion is not too extensive and the pulmonary disease is 
controlled. 

6. Mediastinal, Bronchopulmonary and Cervical Tuberculous Lym- 
phadenitis 

Tuberculosis of the mediastinum usually* includes enlarge- 
ment of the tracheobronchial lymph nodes, tuberculous ab- 
scess of the mediastinal space, chrome fibrosis of the lymph 
nodes, together with an associated fibrous mediastinitis result- 
ins from~a healing or healed tuberculosis. The diagnosis or 
tuberculous mediastinitis depends on symptoms and signs of 
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9. Tuberculous Laryngitis 

This complication is usually secondary to pulmonary tuber- 
culosis and is rarely if ever primary. It is charactered by in- 
filtrations and the formation of tubercles, granulomas and 
ulcers in the walls of the larynx, followed later in some pa- 
tients by edema, fibrosis, perichondritis, chondritis and some- 
times necrosis. Statistics of frequency vary from 3 to 97 per 
cent. The frequency of involvement increases with duration 
and extent of die disease. 

Early tuberculous laryngitis may not present symptoms and 
may heal spontaneously without recognition. In more ad- 
vanced cases, symptoms requiring relief are cough, dyspnea, 
painful and diffi cult swallowing, and hoarseness. Treatment 
aims to build up the resistance of the patient, as well as to re- 
lieve symptoms, and is accomplished through local measures 
subordinated to general therapy. The progress of the laryn- 
geal condition following treatment will in general depend on 
the pulmonary progress. 

The treatment can best be carried out in institutions. Early 
recognition is essential. Prophylactic treatment consists of ab- 
solute voice rest— with paper and pencil used at all times— and 
local applications in addition to general rest and symptomatic 
treatment. Intralaryngeal sprays of cocaine, 1 to 20 per cent 
solution, or chaulmoogra oil, 20 per cent solution, are at times 
helpful. Topical applications of 2 to 5 per cent solution of 
formalin and lactic acid have been used. Insufflations of such 


powders as orthoform and iodoform have been helpful. Inhal- 
ations of vapors such as benzoin, menthol and guaiacol have 
been used. Lozenges such as orthoform and anesthesin are 
helpful. Heliotherapy and radiotherapy have been tried but 
are rather dangerous. Cauterization may give immediate tem- 
porary and dramatic relief. Blocking of the superior laryngeal 
nerve relieves pain. Tracheotomy is at times necessary to pro- 
ong life. In general, it may be stated that the management of 
laryngeal tuberculosis where intensive pulmonary fisease ex- 
15 m °f ^satisfactory. At the same time one should not 
ajume a fatahsnc attitude regarding the incurability of laryn- 
?ed tuberculosis m general, since recoveries are frequently 
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The type of treatment employed in tracheobronchial and 
mediastinal tuberculosis will be governed largely by the pres- 
ence or absence of caseation of the glands with possible threat- 
ening rupture of the capsule, and of pressure symptoms, and 
by the condition of the lung proper. Bed rest is indicated at 
all times when symptoms are present, whether or not a path- 
ologic process is present in the lungs. Mediastinal abscess re- 
sulting from a ruptured tuberculous gland or from a tubercu- 
lous vertebra causing pressure symptoms may require surgery. 

Cervical adenitis has been treated by resection, x-ray 
therapy, and heliotherapy. The first two procedures are dan- 
gerous and the writer has seen miliary’- tuberculosis develop 
following this type of management. Heliotherapy is probably 
the best and most effective type of treatment, especially' when 
the pulmonary' process has a fibrotic tendency. 

7. Cold Abscess of the Chest Wall 

Cold abscess of the chest wall may develop spontaneously 
or after trauma and may heal spontaneously'. It may result 
from a rupture of a mediastinal gland in the anterior mediasti- 
nal region causing a mediastinal abscess which may extend to 
and even perforate the chest wall. It may also develop follow- 
ing repeated punctures for draining a tuberculous empyema. 
Occasionally cold abscesses open and become secondarilv in- 
fected. Such abscesses must be drained. Uncomplicated ab- 
scesses are best treated conservatively'. Heliotherapy', if the 
lung condition permits, may' be tried. 

8. Generalized Miliary and Meningeal Tuberculosis 

Generalized miliary' and meningeal tuberculosis may' fol- 
low rupture of a caseating gland into a blood vessel. The prog- 
nosis of either condition is extremely grave, and the treatment 
is ineffective. Chronic miliary' tuberculosis, which is caused In 
miliary seeding- of a mild infection in an individual with good 
resistance, explains why occasionally' healed cases of miliary 
tuberculosis are encountered rocntgenologically'. Recent lit- 
erature casts a doubt on the existence of chronic miliary tu- 
berculosis and suggests that these cases be considered as types 
of sarcoid disease. 
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affected, renal involvement is the most important and usually 
occurs through the hematogenous route. The symptoms re- 
quiring treatment are frequent urination, lumbar pain, and 
hematuria. The treatment is palliative and surgical, depending 
a great deal on the extent of the pulmonary involvement and 
on whether one or both kidneys are involved. It should be 
remembered that some kidney lesions heal spontaneously and 
for this reason conservatism should be practiced. Surgical in- 
tervention is indicated onlv when the opposite kidney is free 
from the disease and when the nature of the pulmonary in- 
volvement permits it. For palliation, rest is by far the most 
important factor. Heliotherapy has been used when the lung 
lesion permitted it. Too much light, if not properly adminis- 
tered. mav do a great deal of harm. 

Tuberculosis of the epididymis calls for the same conserva- 
tism. Palliative treatment should be tried first, and if this fails, 
surgery should be considered. 


12. Tuberculosis of fhe Skeletal System 

Tuberculosis of the vertebral column, especially of the 
dorsal vertebrae, is occasionally a complication of pulmonarv 
tuberculosis, resulting from a hematogenous dissemination. 
The management consists of immobilization of the affected 
pan through the medium of splints, braces and plaster casts. 
Heliotherapy is helpful in manv cases. Operative procedures 
are at times necessary. 


n. COMPLICATIONS INCIDENTAL TO THE TREAT- 
MENT OF TUBERCULOSIS 

1- Spontaneous Pneumothorax and Pleurisy ‘with Effusion. 
-Artificial pneumothorax is frequently complicated by spon- 
taneous pneumothorax and pleurisy- with effusion. The man- 
agement of both of these complications has already been dis- 
cussed. It should be remembered, however, that proper care 
m . the .administration of pneumothorax treatment from the 
viewpomt of technic, frequency of refills and pleural pressure 
readings will materially reduce the number of spontaneous 
pueumothoraces. as well as the frequency of pleuS effusions. 

- Air Emboli and Pleural Shock.-Thtst conditions are at 
tunes indistinguishable and occur during the administration of 
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10. Tuberculosis of the Gastro-intestinal Tract 

Statistics on the frequency of intestinal tuberculosis van'. 
Autopsy figures reveal at least 50 per cent involvement of the 
intestine in pulmonary disease. Undoubtedly, gastro-intestinal 
involvement exists in many cases without producing symp- 
toms and therefore without recognition. Spontaneous healing 
occurs in many cases. 

The most common site is in the ileocecal region. Slight diges- 
tive or abdominal symptoms should suggest the possibility of 
intestinal tuberculosis. The symptoms requiring treatment arc 
pain, alternating constipation and diarrhea, dyspepsia, gen- 
eral abdominal discomfort after eating, and persistent. irregu- 
lar temperature; occasional vomiring may be present. 

Protection of the abdomen with an abdominal binder, bed 
rest and diet will control peristalsis. A diet restricting the in- 
take of fluids, peas, beans, cabbage, turnips, potatoes, pastries, 
rye bread and coarse food in general such as raw fruit and 
yegetables is helpful. Heliotherapy in the form of quartz and 
mercury lamp, or through the medium of ordinary sunshine, 
is helpful. Intraperitoneal injection of oxygen has been used. 

Pneumoperitoneum , 500 to 1200 cc. once a week, has been 
beneficial in some cases, and aids in checking the diarrhea. 
Surgical treatment has been tried in the hyperplastic form. 
Medical treatment assumes numerous forms. Calcium chlo- 
ride, 5 cc. of a 5 per cent solution once or twice a week for 
four to five doses, helps to control peristalsis and diarrhea. 
Calcium chloride by mouth is not so effective. Bismuth salts 
have been widely used. Enemas of warm water with 10 to 20 
drops of tincture of opium may help to control severe diar- 
rhea. Opiates may be required. Constipation should be treated 
with mild laxatives. The ultimate response to treatment will 
of course depend on the genito-urinary condition. 

1 1. Genito-urinary Tuberculosis 

The incidence of genito-urinary tuberculosis as a compli- 
cating- factor varies. In general, it is believed that about 5 per 
cent of pulmonary cases will show clinical evidence of pul- 
monary tuberculosis. 

While various organs of the genito-urinary tract may nc 
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2. Mediastinal Displacement.— T\as complication frequently 
follows the re-expansion of a lung following pneumothorax 
therapy (see Figs. 92 and 93). Aside from occasional dyspnea 
on effort, symptoms usually are not troublesome, men the 
displacement of the heart and trachea causes wheezing and 
marked dyspnea, reestablishment of the pneumothorax, if pos- 
sible, is at times necessary and sometimes a thoracoplasty is 
the only procedure that may relieve the symptoms. 

3. Chronic pleurisy, resulting from healing by fibrosis and 
thickening of pleura, plus adhesions to diaphragm, is only oc- 
casionally troublesome. A chest binder is helpful. 

4. Deformity of the chest avail with its accompanying 
atrophy of chest muscles may follow a thoracoplasty opera- 
tion. Aside from esthetic considerations, this complication is 


not senous. 


IV. UNRELATED NONTUBERCULOUS COMPLICATIONS 


Tuberculous individuals, like healthy ones, are subject to 
the development of nontuberculous disease processes. The most 
frequent is diabetes which presents a real problem and makes 
the prognosis less favorable. The management is of course 
with diet and insulin. Hay fever is common, and if it occurs 
during the active stage of the disease it can be disturbing. 

fveinnococcus pneumonia is an occasional complication 
which is helped by serum plus sulfonamide therapy. Acute 
contagious diseases in the course of tuberculosis are rather 
rare. Syphilis occurs in from 3 to 10 per cent of persons with 
active tuberculosis in some communities, and should be 
treated while the patient is in the sanatorium, preferably with 
small doses of neosalvarsan. Cancer and tuberculosis fre- 
queudy co-exist and treatment consists mainly in relieving 
symptoms. ° 


V. SOCIAL COMPLICATIONS 

Whether tuberculous individuals should marry and have 
children is a debatable question. 2 Marriage and pregnancy 
dunng the active stage of tuberculosis do~ occur despite ad- 

SSrin tfa \ C0 ?? ary ' b ? physidans - 111 the rae of pregnancy, 
abortion should not be attempted. It is surprising an d at 

mes amazing, to find the improvement th^Tometfmes takes 
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artificial pneumothorax. They are undoubtedly the most 
dreaded and at times fatal complications incidental to pneu- 
mothorax treatment. As soon as these complications are recog- 
nized the patient’s head should be lowered and stimulants 
given intravenously. Such a cardiac stimulant as caffeine sodio- 
benzoate, grains 7% is helpful. Injection of adrenalin directly 
into the heart muscles plus rhythmic artificial respiration may 
prove successful. 

3. Shifting of Mediastinum and Mediastinal Hernia. -A 
hernia of the mediastinum is a protrusion of a pneumothorax 
sac through the mediastinum into the opposite hemithorax. It 
is practically always located in the upper anterior mediasti- 
num where the membranes of each pleural cavity lie close 
together. It is best seen on expiration. The presence of a mo- 
bile mediastinum should be recognized early before untoward 
symptoms arise. High pressures should not be used. Medi- 
astinal hernias will disappear spontaneously as soon as the 
pleural pressures are reduced. 

4. Other Complications.— Less frequent and less important 
complications occurring during the course of treatments arc 
needle track xvounds, subcutaneous emphysema, hematoma, 
pneumoperitoneum and broken needle wounds, and are nor 
of serious import. Rupture of the lung from needle puncture 
can be serious, but most of these punctures heal quickly. Fail- 
ure of the lung to re-expand after pneumothorax is discon- 
tinued, as seen in Figs. 92 and 93, is at times a problem. Sen- 
sitivity to novocain may give rise to alarming symptoms; 
adrenalin may be helpful in such a case. 

111. COMPLICATIONS INCIDENTAL TO THE HEALING 
OF TUBERCULOSIS 

1. Emphysema , Bronchitis and Bronchiectasis.— Compensa- 
tory emphysema and bronchitis of the unaffected portions of 
the lungs occur in nearly all cases of chronic tuberculosis in 
which there is extensive destruction of the parenchyma. These 
patients frequently require symptomatic treatment for the 
cough, which is usually not due to active tuberculosis. Avoid- 
ance of upper respiratory infections, climatic therapv when 
bronchiectasis complicates the picture, and postural drainage 
are helpful. 
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DIAGNOSIS AND TREATMENT OF TUBERCULOSIS IN 
CHILDREN* 


JEAN V. COOKE, M.D.f 


Although in children, as in adults, the most frequent pri- 
mary localization of tuberculosis is in the lungs, the usual 
manifestations in children are so different from the disease 
in adults that, from a clinical standpoint, there are few simi- 
larities. In adults, for example, the diagnosis is often suspected 
because of abnormalities detected in physical examination of 
the lungs, while in infancy and childhood, only a very small 
percentage of cases show any early pulmonary changes which 
can be found by the usual methods of physical examination. 
In children of all ages, the presence of easily demonstrable 
pulmonary signs in tuberculous infection usually indicates a 
late and extensive lesion; and while in adults a localized area 
of pulmonary dulness or rales is the common finding in early 
tuberculosis, in older children, such signs are far more likely 
to be of nontuberculous origin than due to tuberculosis. 

Etiology .— The initial tuberculous infection in children in 
almost every instance is the result of direct contact with an 
adult who has an open tuberculous lesion, and the primary 
portal of entry is the lung parenchyma. While it is possible 
for infection to arise from ingestion of infected milk with a 
resulting primary intestinal tuberculosis, such a route is now 
relatively rare in the United States. This is apparently due to 
the elimination of the infected animals from dairy herds and 
to the fact that most of the milk used is pasteurized. From a 
practical standpoint, tuberculosis in children is to be consid- 
ered a direct contact infection in which the primary focus is 
in the lung, while all other routes are unusual. 


•From the Department of Pediatrics Washington University School of 
Mediane, and the St. Louis Childrens Hospital. 

t Professor of Pediatrics, Washington University i (o j- • 

Associate Physician. St. Louis Children’s Ho^.Sw Mediane; 
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place in the lung during pregnancy. After birth the infant 
should be removed from the environment, and not nursed by 
the mother. The frequency of relapses occurring after de- 
livery depends mainly on the social and economic condition 
of the patient. 
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durincr infancy is well established and this may be attributed to 
die fact that young children as well as young animals form 
antibodies much less readily than older ones. In tuberculosis the 
only readily demonstrable antibody is tbe complement-fixing 
antibody, and it has been shown 1 that, in infants noth tubercu- 
losis, this antibody cannot be demonstrated during the first year 
of life while from the second to the sixth year gradually 1 ' increas- 
ing numbers of infected children develop it. It seems probable 
that this inability 7 to form complement-fixing antibodies may 7 be 
associated with a lack of power to form other protective anti- 
bodies and may, therefore, have some relation to the rapid spread 
of tuberculosis in infancy 7 . The view has been expressed by 7 many 7 
that the severity 7 of the disease in infancy 7 is due to greater liability 7 
to more intimate contact with an open case and to consequent 
heavy 7 or repeated infection. This may- be a factor, but it would 
appear more likely 7 that in tuberculosis, as in other infections, 
infants lack an ability 7 to resist extension of the first infection be- 
cause of defective immune body 7 formation. 

When tubercle bacilli lodge in the pulmonary parenchyma 
during infancy, a local proliferative lesion begins, and the process 
develops in one of three way 7 s: 

1. The Proliferative Type .— The local focus of proliferation 
may spread with moderate rapidity until the area becomes large 
enough to be detected by clinical signs or by 7 x-rav. Tuberde 
bacilli are soon carried to the hilar and posterior mediastinal 
nodes in which a spreading proliferation and caseation also occur. 

2. The Exudative or Pneumonic Type.— In some cases the pri- 
mary* proliferative area is accompanied by 7 a pneumonic exudate 
in the surrounding alveoli which spreads and becomes caseous, 
often with the later formation of unencapsulated cavities. Here 
also physical signs of pneumonic consolidation occur and can be 
demonstrated by x-ray, while the lymph nodes share in the de- 
veloping lesion. 


3. The Glandular Type .- In many instances and especially in 
later infancy the primary proliferative process in the puknonarv 
parenchyma remains relatively small and does not spread to a 
degree efficient to give physical signs, or even to be demon- 
strable by x-ray. From it. however, the organisms are carried to 
t0 1116 tonph nodes at the hilum and especially to those in the 
posterior superior mediastinum, and here the tuberculous process 
™ P V° 3 de S ree ' vh [ ch overshadows the lesion in the paren- 
chruna. In many cases this_ glandular tuberculosis represents the 
chief or only lesion seen in x-ray (Fig. 100). It is. of course 
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Classification .— The concept that tuberculous disease shows 
striking differences in its development and manifestations be- 
tween the first or initial infection, and a later reinfecdon ap- 
pears well established. In adults the usual type of phthisis is 
of the characteristic reinfection variety and at times older 
children may develop this reinfection or adult type of dis- 
ease. Such cases, however, are relatively infrequent and in 
the majority of instances the disease in children is of the first 
infection type. In such initial infections the most important 
consideration which influences the character of the lesion pro- 
duced is the age of the child when the infection is acquired. 
In infancy the infection tends to be an acute and serious rap- 
idly spreading disease, while in later childhood the tubercu- 
losis which follows the initial infection is usually much less 
severe and is likely to remain localized. 

For clinical and descriptive purposes, tuberculosis in chil- 
dren may be classified as: (1) infantile tuberculosis; (2) juve- 
nile infection; (3) adult type, or reinfection tuberculosis. 


INFANTILE TUBERCULOSIS 

Pathogenesis 

The characteristic feature of the infantile type is the relatively 
rapid spread of the disease. This is apparently associated with a 
lack of resistance to the extension of the infectious process and 
is quite similar to the manner in which tuberculosis spreads in the 
guinea pig after experimental inoculation. In this animal there 
appears to be no mechanism to arrest the continued and relatively 
rapid extension of tuberculous infection and within a few weeks 
the disease has produced very extensive lesions. This is also true 
in most infections in infants so that the usual picture tends to be 
that of an acute rapidly progressive disease. This lack of resistance 
to the spread of first infection persists through infancy but be- 
comes less striking by the middle of the second year. First infec- 
tions acquired after infancy usually do not exhibit this unre- 
strained extension in the pulmonary parenchyma, so that in later 
childhood the bodv acquires an ability to inhibit the spread of 
the tuberculosis. This change is apparently" not associated with 
the development of skin sensitivity, since a positive tuberculin 
skin test is found with the same regularity in children of all ages 


after infection. 

In general, the greater severity of almost all acute 


infections 
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four days, and all showed very extensive generalized tubercu- 
losis at necropsy. The intradermal tuberculin test was nega- 
tive in one babv on the twentieth dav (two weeks before 
death) while another showed a positive test on the twenty- 
fourth day (eight days before death). 


Clinical Manifestations 

The symptoms of infantile tuberculosis in its earlier stages 
are so few and slight that there is no suspicion of illness. In- 
deed, it is not uncommon to observe a baby with extensive 
generalized tuberculosis in whom the symptoms are so mild 
that the serious character of the disease would never be sus- 
pected from them. As the early infantile disease progresses, 
however, certain features usually become apparent. The most 
frequent is failure to gain weight, although there is usually 
litde tendency to such gastro-intestinal disturbances as vomit- 
ing or diarrhea. Fever is often present, although it may be 
slight. It often varies from 99° to 102° F. (37.2° to 38.9° C.). 
-Most patients do not appear toxic, while cough and respira- 
tory symptoms are usually absent unless there is some super- 
imposed secondary infection. Eventually, however, with fur- 
ther extension of the lesion, signs of real’ illness tend to appear 
o* vrbch fretfulness, irregular fever and often a cough which 
may assume a “brassy’ character, may be prominent. Evi- 
nence ot pulmonary consolidation mav be found in the pro- 
deranve or in the pnenmonic types with localized rales, while 
n tne glandular type such signs may be absent. The spleen is 
‘ten palpable. Even in generalized infections few local clini- 
cal signs are apparent unless tuberculous meningitis develops. 

Diagnosis 

The diagnosis of infantile tuberculosis is almost entirely a* 
pendent upon the use of the tuberculin skiJWa^ 5 c 

° V ever Persist and are unexplained: whtm ' iS fret ^ ness 

of h^ nC2Ct ^ 
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true that in cases of this type which come to necropsy, the orig- 
inal focus in the pulmonary parenchyma is almost always demon- 
strable after careful search even though the disease is much more 
extensive in the lymph nodes. 

It must be understood that the foregoing grouping is made for 
descriptive purposes and chiefly to serve as a basis for discussion 
of the clinical types. Practically, although the proliferative or 
pneumonic or glandular element may dominate the picture in 
any case, the processes overlap to a considerable degree. In any 
instance in which the pulmonary disease involves die pleura, a 
pleurisy results, but this is often not detected clinically. Usually 
only a small amount of fluid exudes, which gives few clinical 
signs, and only occasionallv in older infants does a massive exu- 
date occur. Such fluid is yellow, shows a predominance of lym- 
phocytes. and soon clots, differing from tuberculous pleura! 
exudates in adults only in having a somewhat higher cell content 
and more polymorphonuclear elements. Even in later childhood 
the formation of massive pleural exudates so common in adults, is 
relatively infrequent. In any type of infantile tuberculosis it is 
obvious that the lesions must reach a certain size before being 
demonstrable, and the earliest symptoms of disease may, there- 
fore, be more difficult to recognize. 

While early development of the infection may follow one of 
the courses oudined, unless arrested all tend to progress and to 
terminate in a generalized miliary tuberculosis. The dissemination 
of the disease always results from the secondary lymph node 
involvement at the pulmonary hilum. A softened node erodes a 
small vein with the production of generalized tuberculosis, or, 
in some instances, the erosion of a bronchus produces an exten- 
sive pulmonary dissemination or a rapidly spreading tuberculous 
pneumonia. In practically all fatal cases of tuberculosis dunng 
infancy the disease has become generalized. 


Congenital Tuberculosis and Tuberculosis of the A 'etch 
B 077 7._\Vhile infection may occur in utero, such instances ap- 
pear to be relatively rare, but the newly bom arc especial} 
susceptible, and rapidly fatal infections acquired in the car i) 
days of life are not uncommon. Apparently any baby bom o 
a mother with an open tuberculosis is doomed to an ear' 
death unless removed from contact immediately after birtn. 
In three recently observed cases in which the infection was . 
acquired, the infants lived twenty-five, thirty-two and thirn- 
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note about die localization, of the infection, the frequency 
focus makes it necessary to have a chest 
roentleuosramon all patients with positive reactions. The t a- 
riatiol in die picture is considerable, but usualh the lesion r 
vealed is more extensive than is suspected from the clinical 
signs- It must be remembered also that the x-ray shows onl\ 
areas which have reached a certain size and that other earh 





1 


i 

I 

Fig- lCO.—Iniantile Tuberculosis. Mediastinal type of glandular tuberculosis 
in a two-year-old child resembling thymic shadow. 

developing foci may be present but unrecognizable on die 
film. 

A typical film of a fifteen-month-old baby with prolifera ~ 
tive-pnsuvwmc type of tuberculosis in the left upper lobe is 
shown in Fig. 99. The appearance here is not characteristic 
ol tuberculosis and is quite indistinguishable from that seen 
m au acute pneumonia. The identification of its tuberculous 
character must be made by the absence of accompanying 
signs and symptoms of acute pneumonia and by the presence 
of a positive tuberculin test and possible other previously 
mentioned clinical manifestations suggestive of tuberculous 
disease. Not all patients show such a efear-ent outline of con- 
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not accompanied by acute pneumonic symptoms, should be 
suspected. 

Tuberculin Test .— The most reliable test for clinical use is 
the intradermal injection of 0.1 cc. of a 1:1000 dilution of 
tuberculin (O.T.) which should be read after forty-eight 
hours. The patch test, which consists of the application of 
tuberculin by means of impregnated adhesive, is only slightly 
less reliable. The importance of the tuberculin test during 
infancy is that a properly carried out negative test is quire 



Fig. 99.— Infantile Tuberculosis. A fifteen-month -old baby with pncumon-c 
type of tuberculous pulmonary involvement. 

trustworthy in excluding tuberculosis since it is only in very 
exceptional instances that infected children hare negative re- 
actions. On the other hand, a positive tuberculin reaction in 
itself is usually interpreted to mean only the presence of in- 
fection which may be either mild 3 nd latent or active disease. 
During - infancy, however, the large majority of babies with 
positive tuberculin tests have active infections and a positive 
reaction must therefore be considered of much more serious 
import than in an older child. 

Chest X-ray.— Since a positive tuberculin test indicates 
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aests such a type of tuberculosis previously. Four children 

between the aves of eight and thirteen years have been se 
indecent year? at to S't. Loto Chilton’s Ho^ y* 
calcified foci. None had any clinical evidence or hijor} ot 
tuberculous infection and only one had a posiuve tuberculin 
skin test. A chest roentgenogram (Fig. 101) of the } ouruest 
child in this group shows the characteristic, scattered, calcifie 
nodules. There is a growing belief that such cases are not 



i 


Fie. 101.— ‘■‘Healed Miliary Tuberculosis.” Multiple calcified foci with 
some hilar thickening in a healthy eight-year-old boy with negative tuber- 
culin reaction. 


of tuberculous origin but are due to some other cause. One of 
the suggested explanations, which is supported by consider- 
able evidence.- is that they result from a low grade fungus 
infection with one of the aspergillus group. 

Demonstration of Tubercle Bacilli in Stomach Washings.— 
It is usually so difficult to obtain sputum in babies that search 
for tubercle bacilli in gastric contents after fasting is more 
practical. The washings after lavage with about foo cc. of 
water are treated with sodium hydroride to dissolve the 
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solidation and at times an irregular patchy shadow' may be 
seen, although almost always the picture suggests an area 
of pneumonia. 

The glandular type of infantile tuberculosis gives a much 
more characteristic picture. Here the shadow is above the 
heart and appears to be a ■widening of the mediasrinum as in 
Fig. 100. This might easily be mistaken for a thymic shadow 
except that during later infancy, at which time this glandu- 
lar form is somew'hat more common, the thymus is rarely 
enlarged. The infected and visibly enlarged nodes are in the 
superior mediastinum. Although those nodes lov'er at the pul- 
monary hilum are usually also involved in the infection, they 
are much less frequently visible in the x-ray during infancy 
than in later childhood. Such a widened mediastinal shadow 
in a chest film should arouse the suspicion of tuberculosis 
which may have been previously unsuspected. Its diagnostic 
significance has not been emphasized as much as it deserves. 

Generalized Miliary Tuberculosis.— The certain diagnosis 
of generalized tuberculosis can be made only in its later 
stages when the pumonary foci have become grossly visible 
and give the characteristic and easily recognized “snowstorm” 
picture in a chest film. Since no special clinical manifestations 
accompany the general dissemination of the disease other than 
may be found in severe localized tuberculosis, the presence 
of a previously unsuspected miliary tuberculosis may be re- 
vealed on x-ray examination. It should also be remembered 
that even in such films as Figs. 99 and 100, there may be 
disseminated pulmonary tubercles too small to be seen. The 
presence of clinical signs of tuberculous meningitis in an in- 
fant is almost always an indication of disseminated tubercu- 
losis and in a majority of the fatalities in infantile tuberculosis 
miliar}' tuberculosis is found at necropsy. 

u Healed Miliary Tuberculosis ^'— Disseminated or miliary 
tuberculosis represents such an extensive type of infection 
that recover}' is usually believed impossible. There arc, how- 
ever, curious instances both in children and adults in which 
the x-ray show's many disseminated calcified nodules scattered 
throughout the lung parenchyma. These are usually found 
in persons without symptoms and with no history which sug- 
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Therapy 

Probably the first consideration in therapy is the prophy- 
laxis of infection. The greatest care should be taken to pro- 
tect infants from contact rrith any person with known tu er 
culosis, for reasons previously emphasized. This means not 
only the members of the household but includes nurses and 
servants. Whenever a tuberculous infection is found in any 
child, an immediate and careful survey of the familial contacts 
should be made to determine if possible the source of the dis- 
ease. It is only bv such a search that the individual responsible 
mav be detected" and further spread of infection to the patient 
and possiblv to other children prevented. 

After infection has occurred, the treatment is general and 
symptomatic. Most important is the mtrsing, with special at- 
tention to nutrition. The diet should be adequate and include 
all necessary vitamins. Care must be taken to prevent exposure 
to all infections of the upper respiratory tract, and especially 
measles and whooping cough. .Most young children with 
evidence of clinical activity can be better treated in a hospital 
until there is an apparent arrest of acriye disease. 


JUVENILE TUBERCULOSIS 

Pall, ©genesis 

First tuberculous infections after infancy tend to be of a much 
milder type than in early life. Mention has been made of the gen- 
eral influence of age on the development of pulmonarv tubercu- 
lous in children and that in early infancv there is a tendency to 
rapid spread in the lnng parenchyma while in older infants the 
tuberculous process develops and extends in the bronchial and 
mediastinal lymph nodes more readily than in the lung itself. In 
older children the primary focus in the parenchyma has still less 
propensity for developing the type of proliferative disease com- 
mon in infantile tuberculosis but usually produces a relatively 
small and insignificant lesion. The organisms, however, are car- 
ned by the lymphatics to the pulmonarv hi! urn and posterior 
mediastinum which become enlarged from a proliferative tuber- 
culosm In many such cases followed clinically and by pulmonary 
v-my studies, the absence of demonstrable pulmonary foci is 
rytfcer remarkable. At necropsy, also, in children who have died 
,rom otner causes, and m whom these mediastinal glands are 
mund tuberculous, me primary lesion in the lung, if found at 
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mucus, centrifuged at high speed, and the sediment stained 
for acid-fast organisms. Their presence makes the diagnosis 
absolute, although in most instances in which organisms are 
demonstrable by this method, the disease has progressed to a 
fairly advanced stage. 

Prognosis 

The prognosis in infantile tuberculosis is dependent on sev- 
eral factors of which the most important are: (1) the age of 
the patient, (2) the probability of continued contact with an 
infected adult, (3) the extent and severity of the lesion, (4) 
the manner in -which the child is reacting to the infecdon, 
(5) and the care and attention to proper nursing and nutri- 
tional requirements. 

In earlier infancy the infection is usually more severe and 
rapidly progressive than later, and it is obvious that those 
patients who are not removed from contact with the source 
from which their infection arose will continue to receive 
organisms. Because the early symptoms of infection are so in- 
definite, many patients are not seen until the lesions are well 
advanced, and in such cases the outlook is, of course, serious. 
Probably one of the most important features in prognosis is 
the way in which the infant reacts clinically to the infection. 
If the disease appears to be progressive with continued fever, 
lack of weight gain, and other evidence of toxicity, the prog- 
nosis is grave. On the other hand, when such signs are absent 
and the patient is free from fever and gaining weight, the out- 
look for an arrest of the infection is much better. 

In general, the prognosis of infantile tuberculosis when the 
lesions have become manifest and easily demonstrable is very 
serious and the disease tends to progress with moderate rapid- 
jty. Not all infants with tuberculous infection progress in this 
manner and even gross lesions easily demonstrable by x-ray 
may become arrested and recover. Such an outcome is more 
frequent in earlier, milder infections. In any individual case 
the prognosis rests on the factors mentioned and possibly to 
differences in individual resistance. Usually no opinion about 
the outcome is possible until after a varying period of ob- 
servation. 
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suspicion. Certain symptoms such as cough and right six eats 
are often present in early tuberculosis in adults, but tbe error 
should not be made of considering such symptoms as common 
manifestations of early tuberculosis in children. While occa- 
sionally enlarged tracheobronchial nodes mav cause cough in 
a child, this is of a fairly distinctive “brassy” character" and 
apparendy due to pressure, while a “bronchial cough” in a 
child is rarely of tuberculous origin. Night sweats also are not 
especially uncommon in childhood and may be due to a va- 
riety of causes. They are of litde significance so far as juve- 
nile tuberculosis is concerned. 


On physical examination, the findings are often equally in- 
definite. JYTile severe malnutrition is unusual, most children 
are on the lower limits of average nutrition for their age and 
height, and have a mild degree of anemia. The enlaraed"medi- 
asunal Ivmph nodes usually give no physical signs. = althouah 
a vert- expert observer may sometimes detect slight increase 
m paravertebral dullness and a positive D'Espine'f don (whis- 
\vvi P*[ ctoriIoc l u y extending below the second dorsal spine) 
°f Phlyctenular conjunctivitis makes the 
diagnosis of tuberculosis certain, such children tend to show 
no more demonstrable evidence of pulmonarv disease than 

^ Tn 11115 * h ° of the occasional child 

shin Uibercuhds of the papulonecrotic or lichen rcrofn 
fcotun, type. The sldn tuberculin test is poSrire and 

later. "hich will "be mentioned 


In those children in whom the nmcPM , 

the usual type of moderate mediastinal proliferation iT °n d 
present, the chief added svmptoms are' 7e-T h 
possibly an increase in asthenia. As a rule nn timr - an 5* 

eal signs of pulmonarv disease are present p ? 0na P T^- 
smuai instance of pleural effusion. Even in vm- ?t m ^ 0CCa ' 
m ? or early generalized infections. 1 ^ Cre sP^d- 
ngns are minimal and usuallv nor demcJbkT 1 ^- physical 
animation. Lesions from extrarnilmnn or dmar\- ex- 

-•hch locations a, the bon™ p SnSS‘ i" 

Utually present obvious clinical signs. ° F nerTOUS system 
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all, is usually small and well localized. Sometimes only a small 
calcified nodule remains of this initial “Ghon” lesion. The course 
of the infection in this juvenile type of tuberculous infection is 
usually benign, and it remains well localized in the affected 
lymph nodes. In this respect there is a much greater resistance to 
the spread of the disease than during infancy. 

The development of the lesion in the mediastinal lymph nodes 
may follow several courses. In the majority of cases there is 
proliferation of tuberculous tissue with some caseation which re- 
mains localized and encapsulated with later fibrosis or calcifica- 
tion. Occasionally there may be softening of a gland and a few 
tubercle bacilli may reach the blood stream, possibly through the 
lymphatics, and lodge in various parts of the body'. Most of such 
metastatic lesions probably heal without clinical manifestations 
and may be accidentally found many years later at necropsy as 
small fibrous foci. In certain instances, however, some of these 
organisms may lodge in the growing bony epiphyses with result- 
ing tuberculous spine or hip, or accidental localization in the 
nervous system may result in tuberculous meningitis. The glan- 
dular lesion also may occasionally become softened, and rupture 
into a vein with a resultant disseminated tuberculosis in a manner 
similar to the infantile type, or involve an adjacent portion of 
the pleura with the production of pleurisv with effusion. Occa- 
sionally the nodes may show a massive enlargement with tumor- 
like extension out into the lung fields (Fig. 105). It is to be em- 
phasized, however, that the characteristic features of juvenile 
tuberculous first infections are referable to the lymph nodes and 
not to the pulmonary' parenchyma, that most of such infections 
are relatively benign and localized, and that an extension of the 
disease may 7 occur in certain children. 

Clinical Manifestations 

The symptoms produced by juvenile tuberculosis arc no- 
toriously 7 mild, inconstant and variable. One can only enumer- 
ate certain ones which may 7 suggest the infection. A history' 
of frequent coughs and colds is common, and the complaint 
of tiring easily with some disinclination for phy-sical exercise. 
Appetite may be poor and the tr eight stationary 7 , although any 
striking loss of weight is somewhat unusual. Transient periods 
of slight, unexplained fever may be noted, sometimes with 
afternoon elevations. A history of known exposure to tuber- 
culosis is inconstant but when present should, of course, excite 



TUBERCULOSIS IN CHILDREN 


589 


with far greater frequency than those on the left. This is 
fortunate for radiologic observation since the left hilum is 
usually concealed by the heart shadow. The typical picture 
of juvenile tuberculosis is shown in the roentgenogram of 
Fig. 102, in which a fairly sharply outlined shadow is seen 
at the right hilum just lateral to the heart. The chief char- 
acteristics are the location of the shadow just to the right of 
the heart, often with a rounded, crescentic or triangular 
shape, and the fairly uniform density, although the central 
portion may be slightly denser than the periphery. While the 
streaking of increased bronchial tree marking may be pres- 
ent in some degree, this is apparently not a part of 'the tuber- 
culous process and is usually not a prominent feature. 

Often the shadow of the enlarged tuberculous nodes is not 
continuous with the cardiac shadow, but separated from it 
2- 3 i St ? Ight -° r s % hd V curved, clear, air-containing linear 

2 dth 35 see ? in Fi =- 103 - In the first 
? 02) “ se . e * rhe r >T e of shadow to be expected in an 

^ I2 em ! e ! nfecDon without striking clinical sims al- 

103^h thC Shad °2 1S ° ften smaiIer m size - The second (Fio- 
I hcwev f’ sho ^s a much more extensive lesion since in 
addition to the hilar shadow, there is a large tumefaction n 

itselfT n ° r mcdk ? nUm above the heart - Such a picture in 
itself suggests a rather alarming decree of actiriw .nVl 

:rr e 0 e n 4? Te ° f Spre - ad ° f j Uvende tuberculosis. In neither 
and ir2 f nt PF™ focus “ the hmg parenSa 

recurring respLorv infS°Such 
here infected paranasal sinuses and tonsifein tS?"” ° f "" 
yction anses and soread<: m u , . m hich acute m- 

from subacute recurring bronchitis The t S ° ^ dle T "offer 
hifar infiltrations has characteristics (fieri "WP lcture °f such 
111 juvenile tuberculosis,™”^ fS* seen 

bronchial marldngs con™^ ^rather 
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Diagnosis 

As in the mfandie type, the use of the tuberculin skin test 
and chest roentgenogram are the most valuable methods in the 
diagnosis of juvenile tuberculosis and constitute a most im- 
portant addition to the rest of the examination. In every case 
it is usually necessary' to review all the data available in order 
to form a reliable opinion about the extent and severity of the 
disease. Since there is no single criterion for the degree of 
activity 7 in the infection, a positive tuberculin shin test is a 



» 
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Fig. 102.— Juvenile Tuberculosis. Typical well outlined shadow at right 
hilurn in six-year-old boy. 

Fig. 102 .—Juvenile Tuberculosis. Sharply defined right hilar shadow char- 
acteristic of tuberculosis in a ten-year-old child. Tuberculous “medias- 
tinal tumor” also present. 

less certain indication of an active infection in older children 
than during infancy, but it must be remembered that activity 
cannot always be excluded by the absence of clinical signs 
of disease. 

X-ray of the chest in children with the juvenile type of 
tuberculosis usually shows a rather characteristic shadow at 
the right hilum. Although the reason is not well understood. 
Still 3 and others have observed that the lymph nodes on the 
Tinht side are involved bv the disease more extensively and 
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Here is seen, the site of the original primary pulmonaiy infec- 
tion as a small calcified nodule in the right lower lobe. In other 
instances a spread to the pulmonary parenchyma nu) be evi- 
denced by an unexpected triangular shadow extending out 
from the hilum. In manv instances the slightly or moderately 
enlarged hilar lymph nodes regress after a varying period, 
and die only evidence seen in the roentgenogram is an irreg- 
ular calcification in this area. Such calcification almost always 
represents an inactive healing lesion. 


Therapy 

An older child with a positive tuberculin sldn test and an 
x-rav showing some evidence of the hilum infiltration accom- 
panying juvenile tuberculosis, but without clinical signs of 
disease, is frequently spoken of as having onlv a “tuberculous 
infection ’ winch is thought of little importance. Such a child 
is considered to be in a different category from children with 
manifest signs of activity who have “tuberculous disease."’ 
While it is true that most children with the juvenile tvpe of 
tuberculosis tend to recover without serious extension, it must 


be remembered that those cases in which the disease spreads 
and becomes manifestly active, have originated in such 
masked juvenile infections. This indicates die necessity' for 
early recognition of the juvenile type of tuberculosis and for 
adopting a regimen which will minimize the danger of its 
spread. It would seem, therefore, that “tuberculous infection” 
in children should probably be regarded of sufficiently serious 


potentialities to warrant somewhat more consideration than 
it is usually given, even though the actual percentage of chil- 
dren who develop a spread of the disease is small. 

The management of a child in whom the diagnosis of juve- 
nile tuberculosis has been made will depend upon the evi- 
dence of activity indicated by a review of the symptoms and 
me x-ray changes present. Sometimes a period of observation 
during which temperature readings were recorded is desirable 
Si mptomless Cases - If there are no symptoms, if normai 

? n °L-r , e faQ ^' tem Pemture remains below 
99. 3 F.. the child is alert with good appetite and lining 

normally in weight, and if a positive skin test with come caf 
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duce a shadow not sharply outlined and with irregular density 
tending to extend along the bronchi into the lung fields. Ir 
lacks the somewhat circumscribed character seen in the tuber- 
culous infection. 

It is, of course, not possible, or to be expected that one can 
identify with certainty all juvenile tuberculous infections 
from an examination of the x-ray alone, and the diagnosis in 
every case must be made by a review of all available data. 
It is of interest, however, that from the characteristics out- 



Fig. 104. Fig. 105. 

Fig. 104.— Typical nontubercidous pulmonary hilar shadows from re- 
curring respiratory infections in a six and one-half-vear-old child. “Sinus 
lung.” 

Fig. 105.— Juvenile Tuberculosis. Extensive spreading active glandular 
tuberculosis resembling Hodgkin’s disease in an eleven-year-old girl. Cal- 
cified Ghon tubercle in right lower lobe. 

lined, one can after a moderate experience predict with con- 
siderable accuracy from an examination of the chesr x-ray 
alone those children who will have positive tuberculin skin 

tests. , 

One type of extension or active spread of juvenile tuber- 
culous infection to the superior mediastinal nodes has been 
illustrated in Fig. 103. In other instances there may develop 
a rather massive enlargement of the glands extending out into 
the lung fields and mediastinum as that shown in Fig. 10>. 
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quate, well balanced, high caloric diet in which all necessary 
vitamins are included; suitable exposure to fresh air and judi- 
cious use of heliotherapy with carefully graduated exposure 
to sunlight; the prevention of exposure to acute respirator} 
infections; and such local or symptomatic treatment as may 
be indicated in the individual child. Continued clinical obser- 
vation of the patient’s response to the infection together with 
occasional x-ray check on the progress of the lesion should 
be carried out until the symptoms disappear and the disease 
is considered in an inactive stage. This may require a number 
of months. 

With the gradual resumption of normal activity the same 
precautions previously suggested in the management of 
initial juvenile infections should be observed. As a rule, drugs 
play little part in the recover}* from tuberculosis, and even 
the newer sulfonamide products have not been shown to 
have anv definite effect. Drug medication should be used onlv 
for specific indications. 

Tuberculin in Treatment of Thlyciemdar Keratoconjuncti- 
vitis.— Specific therapy with tuberculin has been unsatisfac- 
tory and disappointing except in the treatment of one of the 
more common manifestations of childhood tuberculosis— 
phlyctenular keratoconjunctivitis. Such “desensitization” with 
tuberculin is apparently the only form of therapy with anv 
constant beneficial effect on this condition. Subcutaneous injec- 
tions are given once or twice weekly starting with 0.1 cc. of 
1:1.000,000 dilution of Old Tuberculin. The dose is gradu- 
ally increased, usually by doubling the preceding dose, until 
0.5 cc. of 1:1000 dilution can be given without signs of local 
reaction. If such local reaction results from any injection, a 
reduction of the amount given and more cautious increase" is 
indicated. Clinical improvement is slow and even after re- 
coven* there is a tendency for recurrence unless the treat 
ment is supplemented by general hygienic and dietary meas- 
ures for the relief of the underlying infection. 


adult type of tuberculosis in childhood 

- CW J. dren who c ha ^ e previously had an initial infection of the 
juvenile type of tuberculosis may later become inf ected again 
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cification in the hilar lymph nodes is the only radiologic evi- 
dence of an apparently old or latent infection, then no re- 
striction of his normal activities is necessary. He should be 
examined' from time to time to facilitate the early recognition 
of any unexpected tuberculous activity, while nutrition should 
be maintained and regular temperate habits should be encour- 
aged. 

Subclinical Infection— A. child in whom easy fatigability, 
even moderate malnutrition with anorexia, occasional slight 
fever, and any symptom suggesting a subacute infection, are 
present, should occasion more concern. This is especially true 
when a positive tuberculin test is accompanied by a chest 
x-ray in which the hilar nodes are sharply visible, moderately 
enlarged and have the characteristics previously mentioned 
as often associated with recent infection and subclinical 
activity. 

In such instances, somewhat more careful supervision is in- 
dicated. As a rule such children need not be kept from school 
unless the asthenia is striking, since they are not likely to 
transmit the infection. Exercise and activity should be re- 
stricted to that amount which is well tolerated. Respiratory 
infection should be prevented insofar as possible by adequate 
clothing and by guarding against chilling from rain and ex- 
posure. Regular habits of eating and sleeping are important 
and a nutritious, high caloric diet is advisable. Sometimes the 
appetite may be improved by the administration of vitamin B 
factors. Morning and evening temperatures should be fol- 
lowed, and the development of fever should indicate rest in 
bed until it subsides. Regular observation of the clinical status 
and of pulmonary x-ray changes should be continued on such 
children until the manifestations of even “subclinical” activity 
disappear. As the child improves, appropriate relaxation of 
previous restrictions may be allowed with careful check of 
their effect on the child’s progress. 

Manifest Tuberculous Disease .— Little need be said regard- 
ing the management of children in whom tuberculous disease 
has become manifest, since the principles of therapy arc those 
nmv aenerally employed in all active tuberculosis. These in- 
clude^complete bed rest so long -ns fever is present; an ade- 
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The l ung s constitute the most frequent locus of the pri- 
mary tuberculous infection and are also by far the most com- 
mon site of progressive tuberculous disease. It must be con- 
standy remembered, however, that tuberculosis is a systemic 
infection and that extrapulmonary manifestations either may 
dominate the clinical picture or complicate the course and 
management of pulmonary lesions. 

Extrapulmonary tuberculous processes may be conveni- 
endv separated into three groups: (1) disease initiated by 
surface contamination and inoculation of mucous surfaces 
with bacillus-laden material from an infected lung; (2) lesions 
resultant from the lvmphogenous or hematogenous dissemi- 
nation of organisms from the primary site of invasion: and 
(3) spread of infection to contiguous structures. 

It will be noted that this classification neglects the rela- 
tively rare instances of primary extrapulmonary tuberculosis, 
and further overlooks the fact that any of the enumerated 
mechanisms may be capable of inducing tuberculous involve- 
ment of a given organ. Differentiation into these groups, how- 
ever. serves to emphasize certain practical clinical considera- 
tions. In the presence of a demonstrably active pulmonary 
tuberculosis, special attention is naturally given in the history 
and examination to the possible existence" of lesions in other 
parts of the body; group 1 lesions predominate in this situation 
and should be sought for with particular diligence. When the 
physician encounters disease located in an"organ in which 
tuberculous lesions are produced by the group 1 mechanism. 
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from contact with an active case. This reinfection produces 
a pathologic and clinical picture entirely different from the 
first infection. The allergic sensitivity to tuberculin which de- 
velops soon after the initial infection, and which is manifest 
by the positive tuberculin skin test, involves all the body 
tissues and changes their reactivity to the tubercle bacilli and 
its products. Consequently, when some organisms lodge in 
the lung of an individual sensitized by a previous infection, a 
local proliferative reaction in the pulmonary parenchyma 
develops. This differs from that seen in the spreading infantile 
type in being slower in developing and in havin'? a greater 
tendency to be walled off and to remain circumscribed by 
the connective tissue proliferation. Some of the infecting or- 
ganisms are carried to the lymph nodes at the root of the 
lung, but the glandular manifestations are secondary and over- 
shadowed by those of the process in the parenchyma. This 
lesion as it develops produces local signs of rales and impaired 
resonance together with constitutional symptoms of fever 
and asthenia. 

The clinical and pathologic picture in children with the 
reinfection type of tuberculosis as well as the treatment is 
identical with phthisis in adults. It is essentially a disease of 
later childhood and only occasionally encountered in younger 
children. It is believed that in some instances such reinfection 
tuberculosis may result from an autogenous spread from an 
activated initial lesion rather than from an outside source. The 
extent of the pulmonary involvement as shown in the x-ray 
is often much greater than anticipated from the physical 
signs. 
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spasm are sometimes evident in the right lower quadrant. 
Final diagnosis usually must be established by roentgenologic 
study, utilizin'? the technic of Brown and Sampson. 

Differential Diagnosis .— ^ The signs may closely simulate 
those of appendicular disease. "Whereas the common error is 
the ma king of an improper diagnosis of appendicitis in an in- 
dividual whose symptoms are the consequence of tuberculous 
bowel ulcerations, it is a fact that tuberculous patients are not 
exempt from acute gangrenous appendicitis, ^tiien abdominal 
pain is acute in onset, accompanied by vomiting, tenderness, 
and muscle guard localized in the right lower quadrant, 
laparotomy should be performed. 

A roentgen film of the chest is helpful in distinguishing in- 
testinal tuberculosis from intra-abdominal disease of other 
etiology. If radiologic evidence of lung disease is lacking, 
tuberculosis can be excluded with fair assurance. A careful 
roentgen survey of the gastro-intestinal tract, proctoscopy, 
and bacteriologic stud}* of the stool should be earned out 
whenever the diagnosis is in doubt. 

Treatment.— Patients with the ulcerative form of entero- 
colitis should remain at bed rest. When the involvement is not 


extensive, improvement of the intestinal lesions will often 
progress hand in hand with the healing of the pulmonary 
disease. Decrease in the amount of sputum and the disappear- 
ance of bacilli from bronchopulmonary secretions are of con- 
siderable importance since the swallowed sputum aggravates 
existing intestinal lesions. The diet must be soft and low in 


residue. All seeds, skins and strings should be eliminated. This 
may be accomplished by requiring that vegetables be pureed 
and that fruits be limited to the strained" juices or stewed 
fruits. Fat meats and whole grain breads are usually inter- 
dicted. It must be emphasized that a low residue' diet is 
ordinarily deficient in vitamins. Addition of br eater's yeast or 
one of the concentrates is therefore desirable to maintain an 
adequate supply of the vitamin B complex. The cod liver oil 
factors are of particular importance and may be supplied in 
a imxture prepared by floating one to two mblespoonfuls of 
od on the surface of 3 ounces of orange or tomato juice, and 
administered after each meal. If an idiosyncrasy or miked 
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it is imperative that a careful roentgenologic investigation of 
the chest and microscopic examination of the sputum be per- 
formed. If the lungs are uninvolved, the local organ disease is 
almost certainly nontuberculous. In contrast, groups 2 and 3 
processes may occur with or without active pulmonary tuber- 
culosis. 

t. COMPLICATIONS ORDINARILY INITIATED BY INOC- 
ULATION OF MUCOUS MEMBRANE BY SPUTUM 

Gasfro-infesfinai Tuberculosis 

Although tuberculosis may involve any portion of the ali- 
mentary tract, the ileocecal and anorectal regions are the only 
areas affected with sufficient frequence to warrant extended 
discussion. 

Ileocecal Tuberculosis.— Intestinal tuberculosis consti- 
tutes the most frequent complication of the pulmonary dis- 
ease, occurring in the majority of all patients dying as a result 
of tuberculosis. The tubercle bacillus like the bacillus ty- 
phosus exhibits a predilection for the lymphoid tissue of the 
terminal ileum and cecum. The early lesions take the form of 
mucosal and submucosal infiltrates, and are followed by the 
appearance of ulcerations which extend in girdle fashion per- 
pendicular to the long axis of the bowel. 

Clinical Picture— Diagnostic problems are presented by the 
occasional occurrence of extensive tuberculous enteritis with- 
out symptoms referable to the intestinal tract, and conversely 
by the distressing functional derangements of the digestive 
apparatus which so often accompany the toxemia of isolated 
pulmonary disease. Abdominal pain and diarrhea, when pres- 
ent, suggest ileocecal tuberculosis, but absence of these sys np- 
toms does not exclude organic intestinal involvement. 
Demonstration of Mood in the stool is strong confirmatory 
evidence of intestinal tuberculosis. In general, one should sus- 
pect the possibility of ileocecal disease in any patient with 
pulmonary tuberculosis who manifests abdominal symptoma- 
tology and in any person with active pulmonary involvement 
who° exhibits fever, weight loss, and unfavorable progress 
which appear out of proportion to the severity of the lung * 
lesion. Physical signs, namely, tenderness and slight muscular 
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spasm are sometimes evident in the right lower qnadrant. 
Final diagnosis usually must be established by roentgenologic 
study, utilizing the technic of Brown and Sampson. 

Differential Diagnosis .— The signs may closely simulate 
those of appendicular disease. "WTiereas the common error is 
the making of an improper diagnosis of appendicitis in an in- 
dividual whose symptoms are the consequence of tuberculous 
bowel ulcerations, it is a fact that tuberculous patients are not 
exempt from acute gangrenous appendicitis. "When abdominal 
pain is acute in onset, accompanied by vomiting, tenderness, 
and muscle guard localized in the right lower quadrant, 
laparotomy should be performed. 

A roentgen film of the chest is helpful in distinguishing in- 
testinal tuberculosis from intra-abdominal disease of other 
etiology. If radiologic evidence of lung disease is lacking, 
tuberculosis can be excluded with fair assurance. A careful 


roentgen survey of the gastro-intestinal tract, proctoscopy, 
and bacteriologic study of the stool should be carried out 
whenever the diagnosis is in doubt. 

Treatment.— Pmtnts with the ulcerative form of entero- 
colitis should remain at bed rest, men the involvement is not 
extensive, improvement of the intestinal lesions will often 
progress hand in hand with the healing of the pulmonarv 
teease Decrease in the amount of sputum and the disappeaf- 
nce of bacilli from bronchopulmonary secretions are of con- 
aderable importance since the swallowed sputum aggravates 
g intestinal lesions. The diet must be soft and' low in 
residue. All seeds, skins and strings should be eliminated. This 
max be accomplished by requiring that vegetables , 
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disraste for cod liver oil exists, one of the other fish liver oils, 
such as halibut fortified bv viosterol, in capsule form is sub- 
stituted. 

Drugs must be administered whenever severe diarrhea is 
present. Bismuth subcarbonate or kaolin suffices to control 
mild tenesmus and diarrhea. We have akvavs found ir neces- 
sary to administer an opiate, preferablv either rhe deodorized 
tincture or camphorated tincture of opium, when cramps and 
diarrhea are marked enough to exhaust the patient. A course 
ot ten to fourteen daily intravenous injections of calcium 
gluconate, 10 cc. of the 10 per cent solution, may also aid in 
the relief of pain and hemorrhage from the bowel. 

Ultraviolet irradiation conferred by the sun or a lamp is a 
time-honored remedy of possible merit. The dailv exposures 
should be kept well within the limit of skin tolerance what- 
ever the source; and the rays should be confined to the ab- 
domen. the chest being well covered. 

Artificial pneumoperitoneum has attained recent popular- 
ity in the management of tuberculous enteritis. Lacking ex- 
tensive personal experience with the method, we may point 
out that it has not been demonstrated to possess specific cura- 
tive effects. The advocates of pneumoperitoneum recommend 
the injection of 300 to 1000 cc. of air into the abdominal cav- 
ity at intervals of three to ten days. 

Laparotomy is not to be advised as a routine procedure. 
Indeed it is contraindicated in all save those patients who show 
symptoms and signs of intestinal obstruction, perforation, or 
acute appendicitis. 

Axorectal Tuberculosis— Between 5 and 10 per cent of 
all ischiorectal abscesses and fistulae in ano are caused bv 
tuberculosis. Differentiation from nontuberculous lesions is 
difficult on the basis of local examination, so that it is neces- 
sary to secure a chest roentgenogram on all fistula patients. 

In the past the dangers of instituting surgical therapy for 
tuberculous fistula were overemphasized. Actuallv rhe relief 
of discomfort incident to the proper operative treatment ordi- 
narily benefits rather than harms the patient’s general and 
pulmonarv condition. Healing after fistulectomy is surpris- 
ingly satisfactory as a rule. Operation should be deferred in 
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those individuals who have acute or recent lesions in the lung, 
but may be performed with scant risk in the presence of mini- 
mal. moderately advanced, or far advanced chronic pulmo- 
nary tuberculosis. 


Tuberculosis of the Respiratory Passages 


Tuberculosis of the Larynx— Tuberculous laryngitis is 
a common complication of pulmonary tuberculosis, its inci- 
dence being only slightly less than that of ulcerative entero- 
colitis. Routine observation of the larynx constitutes, there- 
fore, an integral part of the clinical examination of even* 
tuberculous patient. 

Not rarely the presenting complaints of the patient are ref- 
erable to laryngeal involvement. Impairment of voice rang- 
ing in degree from slight huskiness to complete aphonia is the 
most common symptom. Deep ulderation and infiltration are 
capable of producing pain, which mav be referred to the ear 
or pharynx, and may also occasion appreciable difficulty- or 
distress on the swallowing of food. Obstructive dyspnea sel- 
dom ensues in tuberculosis of the larvnx. but we have wit- 
nessed the development of sudden respiratory difficulties as 
a result of edema superimposed upon the chronic laryngeal 
disease. * s 


Tuberculosis shoyys a predilection for the posterior half of 
the larynx, the special sites of election being the interarvte- 
noid sulcus, arytenoids and aryepiglottic folds. In addition the 
true and false cords and epiglottis are often attacked The 
gross pathological appearance is that of simple edema or in- 
filtration in early lesions, ulceration and extensive m-anula- 

dTn°L CUr r g "' ld \ m0r - e advanced dis ease. Recognition of 
^i? Cul0US f en ° IO r • 13 ba f d U P° n the situation and gen- 
-racier of the lesions plus the demonstration of active 
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co negative is usually followed by a st rikin g improvement in 
the associated laryngeal disease. We may, therefore, regard 
the management of the pulmonary condition as of primary 
importance. Vocal rest is best attained through requiring 
written communication. Since whisper is relatively non- 
traumatizing to the laryngeal structures, permission to hold 
whispered conversation is sometimes granted. Experience 
demonstrates that such whispering privileges are often abused, 
however, so that insistence upon the use of pad and pencil 
is a wise policy. Smoking ordinarily* irritates a damaged larynx 
and increases any tendency to cough, so that avoidance of 
tobacco should be strongly advised. 

In those individuals who develop extensive ulcerations or 
large granulomatous masses, local treatment to the larynx may 
be indicated. It has always seemed dangerous to us to instill 
irritant substances such as chaulmoogra oil or lactic acid into 
the larynx. The distribution of these solutions cannot be satis- 
factorily controlled, and they’- may reach the alveoli of the 
lung -where they* are capable of causing inflammation. The 
actual cautery in experienced hands is certainly more effective 
in the treatment of ulcers and the reduction of tuberculomas, 
and its action is restricted to the points of application in the 
larynx. 

Pain and dysphagia may 7 be so great as to demand sympto- 
matic treawient. Frequently the application of the cautery 7 
to tuberculous ulcers or masses will alleviate distress. One or 
two aspirin tablets chewed and allowed to dissolve in the 
mouth may 7 temporarily diminish painful dysphagia. Severe 
pain usually necessitates the employment of a local anesthetic 
spray 7 or the injection of the superior laryngeal nerve with 
alcohol. 

Tracheobronchial Tuberculosis— In the past decade in- 
creasing attention has been accorded to the development of 
bronchial and tracheal disease in patients with pulmonary 
tuberculosis. These lesions range in extent from small discrete 
tubercles to large ulcerations or granulomatous masses. The 
importance of these lesions stems direcdy from their capacity 
to cause obstruction of the airway 7 . Asthma-like isheedng, the 
appearance of enormous thin-walled or balloon cavities in die 
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pulmonary parenchyma, lobar atelectasis , and the persistence 
of a positive sputum in the absence of x-ray evidence of ex- 
tensive lung involvement are suggestive of tuberculosis of the 
bronchi. An accurate diagnosis can be made only by bron- 
choscopy, tissue being removed for microscopic examination 
when indicated. 

Suppuration with the production of bronchiectasis or lung 
abscess may ensue in the bronchopulmonary segments distal 
to an obstructed bronchus. Another unfortunate attribute of 
tracheobronchial tuberculosis is its propensity to interfere 
with the successful application of lung collapse measures in 
situations which demand such treatment for extensive paren- 
chymal involvement. Bronchoscopic treatment with the use 
of the actual cautery or caustic solutions may be beneficial. 

Tuberculosis of Ear, Nose and Throat.— Two peculiar- 
ities, namely, absence of pain and the occurrence of multiple 
perforations of the tympanic membrane may point toward 
a tuberculous etiology of middle ear disease. The most com- 
mon symptoms are a sensation of fullness and progressive 
loss of hearing. Operative management is ordinarily not 
indicated unless there is concomitant extensive involvement 
of the mastoid. 


biasal tuberculosis is rare. Occasionally cutaneous tubercu- 
losis of the face (lupus vulgaris) may extend inward to involve 

cartilaginous portions of the nose 
Granulomatous lesions of the nasopharynx have also been ob- 
served; and it has been pointed out that these processes mav 
by themselves be capable of maintaining a positive sputum ' 
ramful ulcerations of tongue, lip, or pharynx are sometimes 
-ten. In general the ulcers follow the pattern of tuberculosis 
cum onficiahs, exhibiting _ deep linear fissures with yeUow- 

mmu taSeS ‘ CautenzaD011 13 P erha P s the most effective treat- 

Tonsillar tuberculosis often occurs independent- „ 
m-e sputum. The involvement varies frommirrnt f ? P ° S1 ~ 
recognized only on routine examination of rp ° pi j esio ? s 
to grossly visible caseation and ulceration UltrTSo^ t ° I ? S 
non to the tonsils and enlarged Ivnmh nnr? , tra '? o5et radia- 
ful treatment. ^ ' ph nodes 15 often a help- 
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II. EXTRAPULMONARY TUBERCULOSIS INITIATED BY 
BLOOD OR LYMPH STREAM DISSEMINATION 
OF ORGANISMS 

It must be emphasized that tuberculosis is a systemic dis- 
ease, characterized by a more or less tridespread dissemination 
of tubercle bacilli from the primary foci of invasion. During 
the initial stage of tuberculous infection, invasion of the re- 
gional lymphatic structures occurs with great regularity. At 
the same time, dispersion of bacilli through blood or lymph 
channels to distant organs may take place. Although general- 
ization of tuberculosis is most common during the primary 
phase of infection, it is not co nfin ed to this stage and may 
occur or recur at any period subsequent to the first infection. 

Autopsy observations demonstrate that the foci produced 
by such lymphohematogenous dissemination probably heal 
without event in the majority of individuals. Not rarely these 
metastatic tuberculous foci become reactivated or progress 
from the moment of their inception to produce the phenome- 
non-of tuberculous disease of an organ inaccessible to primary 
tuberculous infection. Tuberculosis of the kidney, genitals, 
bones and joints, lymph glands, meninges, and adrenals belong 
in this category. In other instances a massive invasion of the 
blood stream may evoke the syndrome of miliary tuberculosis. 

Miliary Tuberculosis 

Extensive blood stream invasion by the tubercle bacillus 
produces a highly fatal illness which has been designated 
acute miliar}- tuberculosis. Children are more frequent victims 
rhan adults, and the condition is commoner in the colored than 
in the white race. The onset may be insidious with a variable 
period of malaise and general debility - , but an abrupt begin- 
ning with chill is equallv frequent. Eventually the patient pre- 
sents evidences of profound prostration, rapid avasting, and 
high remittent fever. The appearance of the patient coupled 
with the typical low leukocyte count often lead to confusion 
with typhoid fever. The diagnosis of miliary tuberculosis is 
usually established by the increasing signs of pulmonary in- 
volvement, particularly by- the roentgen visualization of 
innumerable tiny dots dispersed throughout the lung fields. 
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On occasion the first positive clue is the development of effu- 
sion in a serous cavity or the onset of meningitis. 

It should not be supposed that miliar}* tuberculosis is an 
invariably fatal disease. Departure from the characteristic 
unfavorable course is most common when the bacteremia is 
limited chiefly to the lesser or pulmonary circulation. 


Renal luberculosis 

Tuberculosis of the kidney is initiated by the hematogen- 
ous deposition of bacilli in the renal cortex. The cortical 
lesions show a marked tendencv to spontaneous regression, 
however, and progressive renal tuberculosis is a result of ex- 
Knsion of the disease into the medullary pyramids and pelvis, 
.props}- statistics indicate that approximately 10 per cent 
of individuals dying of pulmonary tuberculosis exhibit moss 
renal lesions. Tuberculosis of the kidney need not be accom- 
panied by active tuberculous disease of the lung; in fact 
pulmonary involvement is insignificant in about one half the 
eases encountered in noninstitutional practice. 

Diagnosis.— The first svmptoms are usually those of fre- 
quem and painful urination. Since these signs depend upon 
ladder mvasion established by inoculation with bacilli borne 
m the unne. they may not properly be regarded as early svmp- 
toms o, renal tuberculosis. Occasional^ gross hematuria oc- 
curs as an early manifestation. Urinalvsis may reveal the 
presence of pus. albumin and red blood cells, but the path- 
ognomonic characteristic is the presence of the tubercle ba 
album the urinary sediment. The organism should be sought 
m smears of the sediment obtained from the ? * 

oftage quantities of ^ GuinM iTmocStS 
able either to confirm the nature of the bS “ “ a K " 
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diseased fellow is retained. In the third place the bladder is 
relatively resistant to tuberculosis and lesions there show a 
striking tendency to recover after extirpation of the infected 
kidney 2nd ureter. These considerations establish the desir- 
ability of nephrectomy as a treatment for renal tuberculosis. 
Complete urologic study is of course necessary to exclude 
tuberculous involvement or functional incapacity of the op- 
posite kidney. The operation may be performed in the pres- 
ence of quiescent or improving pulmonary disease, and must 
be deferred only when the lungs are the seat of progressive 
tuberculosis. 

Genifal Tuberculosis 

Genital Tuberculosis in the Female.— The fallopian tubes 
are the usual primaiy site of genital tuberculosis in the fe- 
male, invasion of endometrium or ovaries being sometimes 
associated. The findings on pelvic examination are not dissimi- 
lar to those of gonorrheal salpingitis, bur the symptoms are 
seldom so prominent. Differentiation depends upon recogni- 
tion of pulmonary and constitutional symptoms of tubercu- 
losis and upon the exclusion of gonococcal infection. Extirpa- 
tion of extensively involved tubes is the preferred treatment 
when the general condition of the patient is satisfactory, be- 
cause it eliminates diseased tissue and prevents spread of 
tuberculosis to the peritoneum. It should be emphasized that 
operation is dangerous when peritoneal extension has already 
taken place, since injury to the bowel or dissemination of 
tuberculosis is likely to follow attempts to separate the densely 
adherent tissues. 

Genital Tuberculosis in the Male.— Male genital tubercu- 
losis is often associated with infection of the urinary tract, but 
it may be independently established by the hematogenous 
route. Clinically the infection is usually first evident in the 
epididymis noth the development of a soft or fluctuant swell- 
ing. Further evolution of the lesion results either in the for- 
mation of a chronic draining scrotal sinus or the production 
of a hard, irregular, calcified mass. In the course of rime in- 
volvement of the prostate, seminal vesicles and opposite 
epididymis will usually be demonstrated. The testes are re- 
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sistant and or dinaril y re main intact. Pathological studies sug- 
gest that the prostate and se min al vesicles are involved pri- 
marily in the genital system, and that epididymal disease rep- 
resents an extension from these foci by way of the vas 
deferens. The prostate and vesicles are accessible to palpation 
only to a gloved finger inserted in the rectum, and thus may 
escape the attention of both patient and physician. 

The conservative surgical procedure of epididymeciomy 
seems of definite value in preventing infection of the opposite 
epididymis, and it has been our policy to recommend this op- 
eration in most cases. Some surgeons report good results fol- 
lowing the radical excision of prostate, vas. seminal vesicle 
and epididymis, a procedure with which we have not had ex- 
perience. Conservative treatment by ultraviolet irradiation of 
an infected epididymis or prostate undoubtedlv has a place in 
the therapy of genital tuberculosis. 


tuberculosis of Bones and Joinfs 

Tuberculous osteitis has been considered preeminentlv a 
disease of childhood. Bone and joint tuberculosis is bv’ no 
means a rarity in the adult however, although the pathogen- 
kis apparently differs in the older age group. In children^ the 
disease is frequently milk-borne, the osseous lesions represent- 
ing a bacteremic spread from a primarv focus in the a-astro- 
mtestmal tract. The lungs are usually free of progressive dis- 
ease in the osteitis of childhood; 'in contrast, adults who 
develop Potts disease or tuberculosis of other bones com 
monly manifest obvious evidences of pulmonarv involvement 
Tuberculosis like staphylococcus osteomyelitis'commonlv be- 

^ m , thc meta P h - vsls of lon ? bones. Unlike prolific infec 
tions. however, tuberculous osteitis exhibits ama-ked T 
ency to invade the neighboring epiphvsis and od’ 
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for elective localization in the vertebrae which P dliecGori 
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^ suggested when the clinical manifestations of osseous dis- 
ease are insidious and gradual in their onset. Serere pain is not 
an early symptom, and at this stage the examiner may detect 
merely a stiffness or resistance to movement of involved joints, 
or in the case of freely accessible joints, such as the knee and 
ankle, demonstrable swelling may be present. Radiographic 
findings, which may be indeterminate at onset, later clinch 
the diagnosis. Late signs include the development of cold ab- 
scess in the soft tissues or the appearance of draining sinuses. 
Recognition of Pott’s disease is facilitated by a heightened clin- 
ical suspicion based upon the knowledge that tuberculosis is 
by far the most common cause of spinal disease during child- 
hood and young adult life. During the first decade of life the 
diagnostic Alantoux tuberculin test is of great value; from 
this age onward the significance of a positive cutaneous re- 
action progressively declines. 

Treatment— Prolonged immobilization of affected joints 
plus a general hygienic regimen comprise the fundamentals 
of therapy. In children with spinal tuberculosis, prolonged fix- 
ation may be maintained by the use of a long, bivalved plaster 
cast, the patient lying on the posterior shell of the cast and 
being turned at intervals to the prone position with the an- 
terior half of the cast holding the spine in alignment. It is 
necessary to construct casts or supports in such fashion as to 
maintain a position of slight hyperextension. Immobilization 
must often be maintained for years and protection should be 
conferred by a plaster jacket or back brace after weight- 
bearing is resumed. In the adult, operative spinal fusion is 
ordinarily the most satisfactory treatment. It saves time and 
economic loss and gives more successful end-results on the 
average. 

Immobilization also constitutes the keystone of therapy for 
other tuberculous bone and joint involvements. Again the 
most successful end-results are secured when ankylosis occurs, 
which necessarily means loss of normal joint function. Helio- 
therapy or ultraviolet irradiation have been extensively em- 
ployed in Europe, and it seems certain that such measures arc 
valuable for the treatment of draining sinuses. The manage- 
ment of cold abscesses is discussed on page 612. 
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Tuberculosis of Lymph Glands 

Tuberculous involvement of the regional lymphatics u; a 
regular concomitant of the primary tuberculous infection. 
Fortunately the lesions are usually self-limited in extent, and 
specific therapv other than maintenance of rest during the 
febrile stage of the primary complex is unnecessary. Occa- 
sionally tuberculous tracheobronchial glands may harbor 
viable organisms for years, and under these circumstances the\ 
retain a volcano-like potentiality for producing disaster. For 
example, rupture of such a gland into a bronchus or through 
its capsule into the mediastinum may cause a tuberculous 
pneumonia or a mediastinal infection. 

Generalized tuberculous adenitis signifies a hematogenous 
dissemination of bacilli. We have seen this conditon prin- 
cipallv in colored patients. It should be differentiated from the 
relatively benign condition of sarcoidosis and from the lymph- 
oblastomas. Excision of a node for examination is usually re- 
quired except in those instances in which draining sinuses are 
encountered. The prognosis of generalized adenitis is unfavor- 
able, not because of die glandular lesions, but on account of 
the miliars' dissemination of disease which usuallv accom- 
panies them. 

Cervical lymphadenitis presents the most frequent clinical 
problem. This form of tuberculosis is often produced bv the 
bovine tubercle bacillus, and it has shown a notable decrease in 
incidence with better control of milk supplies through ex- 
amination of cattle and pasteurization of milk. The majority of 
patients escape pulmonary tuberculosis, and the constitutional 
signs and symptoms associated with cervical adenitis are 
characteristically mild. Rest treatment should be prescribed 
during^ the early phase of glandular tuberculosis, and should 
be maintained until fever or other constitutional symptoms 
have disappeared and until the progress of the lymph node 
disease appears to be checked. 

Daily exposures to ultraviolet light are helpful, but should 
be avoided during febrile exacerbations. When subsidence of 
cervical glandular enlargement does not ensue under rest and 
ultraviolet, roentgen therapy mav be tried. The x-rays mav 
aggravate caseanon necrosis, their most salutary action bein'- 
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attained in those cases where the nodes are moderately firm 
to palpation. Surgical extirpation of involved glands, once 
practiced extensively, is necessary in a minority of patients 
who do not respond to the more conservative procedures 
enumerated. 

Tuberculosis of fhe Meninges 

Tuberculous meningitis is predominantly a disease of chil- 
dren. Frequently meningeal involvement is a part of the pic- 
ture of miliary tuberculosis, still more often it begins insidi- 
ously in young people who have previously appeared well, 
and occasionally meningitis develops in adults with chronic 
pulmonary phthisis. 

The diagnosis is established by the spinal fluid findings, 
which include: ( 1 ) increase in cell count, lymphocytes pre- 
dominating, (2) decrease in spinal fluid chloride and glucose 
concentrations, and (3) the frequent phenomenon of coagu- 
lum or pellicle formation when the fluid is permitted to stand 
in a tube. Pyogenic meningitis is readily distinguished by the 
great number of polymorphonuclear cells in the spinal fluid. 
It is much more difficult to differentiate tuberculous menin- 
gitis from meningovascular syphilis, encephalitis and acute, 
benign lymphocytic choriomeningitis. The important differ- 
ential points comprise: (1 ) the spinal fluid serology in syphilis, 
(2) the normal spinal fluid chloride and glucose concentra- 
tions in encephalitis, and (3) the prompt recovery of the pa- 
tient with lymphocytic choriomeningitis. 

Meningeal tuberculosis is almost invariably fatal, no effect- 
ive treatment having been discovered. 

Adrenal Tuberculosis 

Tuberculosis of the adrenals is the most common cause of 
Addison’s disease. Adrenal insufficiency is suggested by the 
triad of asthenia, pigmentation and hypotension; and, in 
doubtful cases, the diagnosis may be based upon the effects of 
a test period of salt deprivation. The patient with Addison s 
disease is unable to conserve salt, and the normal decrease in 
urinary chloride excretion does not follow institution of the 
rest regimen. Prolonged restriction of sodium chloride intake 
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also results in an exacerbation of the symptoms and may pre- 
cipitate an adrenal crisis. Adrenal tuberculosis mat, often be 
distinguished from Addison's disease caused by simple atropm 
of the glands by the demonstration of pulmonary tuberculosis 
or by die roentgen visu aliza tion of adrenal calcification in the 
former. 

The associated pulmonary lesions have usually been quies- 
cent in our cases. Adequate rest is indicated, nevertheless; in 
fact it is regularly demanded bv the limitation of physical en- 
durance conferred bv the disease. WTen hypo-adrenalism is 
mild in degree, satisfactory control of symptoms may be 
achieved by r aising the salt intake and diminishing the potas- 
sium content of the diet. Usually the parenteral administra- 
tion of either a potent preparation of the cortical hormone 
or the synthetic compound, desoxy corticosterone acetate. 
will be necessary. 

1U. EXTRAPULMONARY LESIONS ESTABLISHED BY 
EXTENSION TO CONTIGUOUS STRUCTURES 

Ssrous Membrane Tuberculosis 

Although tuberculosis of the serous membranes is com- 
monly the consequence of spread of infection from contigu- 
ous structures, it must be granted that the serosae are also 
invaded by way of the blood and lymph streams in certain 
oases. Occasionally a simultaneous involvement of several 
serous cavities ( polyserositis ) may be encountered, a circum- 
stance which appears indicative of a hematogenous path- 
ogenesis. Experimental studies have further shown that effu- 
sions may be produced in sensitized animals by the injection 
of bacillus-free tuberculin into one of the serous cavities, sug- 
gesting the possibility that allergy may plav some part in the 
genesis of effusions. 

Tuberculosis of the PLEURA—Fibrinous (dry-) and sero- 
fibrinous (wet) pleurisy are usuallv caused bv’ tuberculosis 
provided that those cases accompanying pneumonia are ex- 
cluded. It must be remembered, however, that tularemia, un- 
dulant fever, rheumatic fever. pulmonarv infarction, malig- 
nancy and pyogenic infections of the lung may all produce 
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pleural effusion. A workable general policy consists in at- 
tempting to exclude these conditions by appropriate studies, 
regarding every pleurisy in which this can be done as tuber- 
culous in etiology. Guinea pig injection of the centrifuged 
fluid sediment furnishes additional proof when the results are 
positive. The animal inoculation test possesses wo distinct 
disadvantages: first the time required to ascertain the results, 
and secondly the fact that it some times fails to demonstrate 
the organism in proved cases of tuberculous effusion. 

Pain aggravated by respiratory acts is the most common 
symptom of pleurisy. The more severe pleural inflammations 
evoke a fluid exudate as a rule; and, if this is sufflciendy great 
in volume, there may be appreciable dyspnea. It is not gener- 
ally appreciated that tuberculous pleural effusions may begin 
abruptly with chill, succeeded by a high continuous fever, 
which may reach 10 4° F. or above. A misdiagnosis of pneu- 
monia is often made in these acute cases, an error which can 
be avoided by supplementing the clinical study with roentgen 
films. 

Treatment.— Dry pleurisy should be treated by adhesive 
strapping to relieve pain plus rest in bed for a month. When 
the lungs are obviously diseased, the treatment becomes that 
of the underlying pulmonary condition. 

Varying practices are observed by different physicians in 
the management of pleural effusions. There exists controversy 
as to whether to tap the fluid and as to the desirability of con- 
verting every' effusion into a pneumothorax. The procedure 
to be described has been satisfactory in our hands as well as 
those of other phy-sicians. Thoracentesis is performed after a 
considerable quantity' of fluid has accumulated, the operator 
emptying the pleural space as completely' as possible if the 
patient’s condition permits, and injecting a small amount of 
air, not to exceed 250 cc., during the withdrawal. A roent- 
genogram of the chest is secured immediately' following the 
tap. If there is a definite lesion in the homolateral lung, arti- 
ficial pneumothorax treatment is maintained, fluid being re- 
moved and air injected at appropriate intervals. If the lungs 
are clear, the patient is kept at rest for a period of six months 
and then gradually' rehabilitated. If a considerable quantity' of 
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fluid reaccumulates. we perform thoracentesis a second time 
regardless of whether or not symptoms demand the tap for 
respiratory relief. The rationale of this second thoracentesis 
consists in the proved fact that partial organization of the 
exudate may otherwise occur, resulting' in contraction of the 
ipsilateral side of the chest and a reduction of vital capacity. 
All pleurisy patients should receive periodic reexaminations 
of the chest. 


Purulent pleural effusions or empyemas may also be pro- 
duced bv the tubercle bacillus. The usual mechanism of path- 
ogenesis consists in the rupture of a caseous nodule near the 
surface of the I nner . The majority of tuberculous empyemas 
occur either as a complication of spontaneous pneumothorax 
or artificial pneumothorax in the tuberculous patient. Therapy 
must take into account both the necessity of collapsing the 
diseased underlying lung and the obliteration of the empvema 
space. In some instances this can be accomplished by repeated 
aspiration and irrigation of the pleural space. The majority of 
affected individuals must undergo thoracoplasty to achieve 
cure. Drainage of tuberculous empyema is never practiced 
unless there is a mixed infection with pyogenic organisms 
demonstrable by culture of the fluid. 

Spontaneous pneumothorax may complicate pulmonary 
tuberculosis, but tuberculosis is not the most common cause 


of spontaneous pneumothorax. In the majority of cases this 
accident occurs in healthy young men. who recover prompdy 
and do not manifest subsequent evidence of pulmonary dis- 
ease. In the author’s series of forty-six cases of spontaneous 
pneumothorax, twenty-eight were of this benign variety. 
Only six instances of spontaneous pneumothorax In tubercu- 
lous patients were observed, and in each of these cases a tuber- 
culous effusion or empyema developed rapidly. The manage- 
ment is that of tuberculous empvema. 

Tuberculosis of the PERrroxErxt.— Two varieties of 
peritoneal tuberculosis, the ascitic and plastic . are mmerallv 
recognized They are not necessarily sharply differentiated 
since the plastic or adhesive form may be a sequel to the more 
revere infections of ascitic or exudative type. Differential 
diagnosis includes distinction from a]] other owes of ascites 



SI) cs 


612 


OAK W. MYERS 


carcinomatosis of the peritoneum and hepatic cirrhosis being 
die most frequently confused conditions. The prognosis de- 
pends to a large extent upon associated lesions. In the female, 
disease of the fallopian tubes is often present and constitutes 
the focus from which the peritoneum is infected. Intestinal 
tuberculosis, involved mesenteric glands, or tuberculous semi- 
nal vesicles are other possible primary sites of origin. 

Evacuation of fluid is indicated for diagnosis and on occa- 
sion for relief of distention. Rest therapy should be main- 
tained for a considerable period of time, preferably longer 
than in the management of pleural effusions. The other usual 
general measures such as a nutritious diet and vitamin supple- 
ments, aided by ultraviolet irradiation in the afebrile stages are 
also employed. For many years surgeons have noted the ap- 
parent beneficial effects of laparotomy, but there does not ap- 
pear to be reason sufficient for recommending this procedure 
when the diagnosis has been proved. If the operation is under- 
taken, care should be exercised to avoid separation of adhe- 
sions because of the danger of injury to the bowel. 


Cold Abscesses 

The tuberculous cold abscess comprises a collection of pus 
in the soft tissues produced by the spread of infection from 
an involved bone, joint, or gland. In actuality the abscesses 
are not cold, and one mav often detect an elevation of the 
temperature of the overhung skin. The characteristic redness 
and striking warmth of pyogenic infections are, however, 
lacking. The most common sites of cold abscess are the fascia 
overhung the psoas muscle and the anterior surface of the 
chest wall. From the former position the infection, which has 
usually originated in a carious vertebra, may migrate down- 
ward to the fossa ovalis or lateralward into the tissues of the 
abdominal wall. Cold abscess of the chest wall may stem from 
an infected rib, cartilage, or caseous parasternal gland. 

Secondary infection of a cold abscess, detectable by a 
rovth of pyogenic organisms on ordinary culture media, is 
serious complication. Open drainage of the purulent accum- 
ulation must, therefore, be avoided. It is proper to aspirate 
these abscesses through a needle introduced obliquely through 
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the skin at the side of the lesion rather than over the summit 
of the abscess. Aspiration is of course very difficult in the case 
of the psoas abscess and is impossible in the average paraver- 
tebral abscess. A most important part of the management con- 
sists in the treatment of involved bones and joints bv 
immobilization. 
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X-RAY ASPECTS OF TUBERCULOSIS OF IMPORTANCE 
TO THE GENERAL PRACTITIONER* 


L. R. SANTE, M.D., F.A.C.R.f 


The lungs lend themselves very readily to roentgen, exami- 
nation. Air fillin g the bronchial tree and alveolar structures 
provides the necessary contrasting medium for a clear deline- 
ation of the solid lung structures. Small areas of infiltration 
involving the lung structures null become visible in the 
roentgenogram because of the surrounding air content of the 
lung. The ability to visualize a lesion depends upon its size 
and location; microscopic lesions of course cannot be visu- 
alized. but it may be safely assumed that, in most cases, lesions 
in the parenchyma large enough to be visualized at autopsy 
should be large enough to be seen in the roentgenogram. 

There can be no doubt today as to the value of roentgeno- 
graphic examination of the chest in pulmonary tuberculosis. 
It is universally accepted as the most valuable single method 
of examination. Stereoscopic examination is of special value in 
detection of very slight lesions since it aids in differentiating 
structures overshadowed by bones; for well established cases 
however, the stereoscopic method is by no means essential for 
diagnosis or observation of progress of the disease. In o-eneral 
it may be said that roentgen examination usually discloses 


more extensive disease than is expected from other methods 
of examination. In miliar)* pulmonary tuberculosis it is the 
only method by which the diagnosis can be made, since the 
tiny widespread lesions produce no distinctive clinical si<ms 
Serial roentgenographic examinations made at frequentm- 
tervals during the disease afford a record of the progress of 
the disease which can be studied over long periods°durinv 
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the patient s illness, providing information as to healing of the 
lesions by fibrosis, closure of cavities, absorption of exudate 
and development of complications such as pleural effusion and 
pneumothorax. 

The two methods of roentgenologic examination at our dis- 
posal are roentgenography and fluoroscopy. Both have ad- 
vantages and disadvantages. The roentgenographic film is of 
course the essential method in all cases since it presents in 
greater detail the finer lung structures. In addition it has a 
decided advantage in that it leaves a permanent record for 
future study or comparison with subsequent roentgenograms, 
a condition which is essential in following the progress of a 
pulmonary tuberculous lesion. 

Fluoroscopy , on the other hand, cannot be relied upon to 
produce the fineness of detail often necessary for the diag- 
nosis of minimal tuberculous lesions. It offers only a transi- 
tory view of the lung fields and does not permit proper time 
for study or evaluation of the shadows produced; it leaves no 
permanent record for comparison. Its only advantage is that it 
offers a medium for observation of the function of moving 
parts such as the chest wall and diaphragm during respiration, 
and the action of the heart. Best results are obtained by judi- 
cious use of both methods whenever they are indicated. 

FIRST INFECTION WITH PULMONARY TUBERCULOSIS 
IN CHILDREN 

Tuberculosis being so prevalent, first infection most fre- 
quently occurs in early childhood, although of course it can 
occur at any age. The roentgen findings merely reflect the 
underlying disease process in the lung. In this condition the 
infective agent, breathed in through the air passages, lodges 
in the terminal alveolar structures and begins to grow. There 
does not seem to be any site of predilection; the initial lesion 
may just as likely fall in the upper as in the lower portion of 
the lunsr- Lymphocytes and body tissue cells attack the in- 
vader attempting to rid the body of the infection, and a tiny 
tubercle is formed. Such small lesions may be seen roent- 
fTenoo-raphically, but may not be recognized as of pathologic 
significance. The tubercles are usually single but may be mul- 
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riple. and thev may occur at any location in the lung. Xhe% 
max be so small at this stage that they go unnoticed in the 
roentgenogram, as is often the case with the initial lesion of 
first infection with pulmonary tuberculosis in children. 

From a practical standpoint, then, we cannot look to the 
discoverx of the initial lesion to provide a reliable diagnostic 
sign of first infection with tuberculosis in an appreciable per- 
centage of cases (Fig. 106) ; however, there are other patho- 
logic reactions which max be of aid in the roentgen diagnosis 
of first infection with tuberculosis. The hilum nodes, drain- 
ing the area of parenchvmal infection, become extremely en- 
larged and swollen, giving a rounded, nodular appearance to 
the hilum shadows which is readilv recognizable in the roent- 
genogram. If other childhood diseases known to cause tracheo- 
bronchial adenopathy, such as measles, -whooping cough and 
Hodgkin's disease, can be ruled out, the diagnosis of child- 
hood tuberculous infection max be safelv assumed. 

Healing of Childhood Lesion 

Tuberculous lesions are prone to heal by fibrosis and calci- 
fication (Fig. 107); so it is that this small nodule ( Ghon's 
tubercle ), representing the site of first infection with pulmo- 
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Fig. 1 W— First infection with pulmonary tuberculosis; as often happens 
m th e acnve stage the trnnal parenchymal lesion cannot be identified^ 
the enlarged hilum lymph nodes gire the clue to the diagnosis. 

Fis. 107.— Healed lesion of first infection —44, = 

Ghon's tubercles are readily seen at this stage became of^ri^ b£ ^°2f'’ 
hilum nodes become smaller and show areas of caldun/ ^ 
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nary tuberculosis, often goes unrecognized in the roentgeno- 
gram until healing with calcification renders it detectable as 
a pathologic lesion. With healing of the lesions the glands also 
lose their large, smooth, rounded appearance, becoming con- 
tracted and irregular in outline and showing deposits of cal- 
cification. That an overwhelming majority of adults show 
evidence of healed childhood tuberculous infection is evidence 
both of the widespread occurrence of the disease as well as the 
high degree of immunity which the human race must bear to 
the infection. 

Modes of Extension of Childhood Tuberculosis 

While a vast majority of children infected with tuberculous 
lesions recover in the manner indicated, occasionally an in- 
stance is encountered in which this form of the disease process 
extends to other portions of the lung or even to the entire 
body. Such extensions may be by continuity of tissue or by 
way of the lymphatics, the bronchial tree or the blood stream. 

What are the roentgenologic criteria, then, which herald 
the unfavorable advancement of childhood tuberculous in- 
fection? Most frequently, advancement of childhood tubercu- 
lous infection occurs from rupture of the capsules of the 
hilum nodes; as long as the capsules of the glands remain in- 
tact, even though the gland may be broken down and caseous, 
it protects the surrounding lung structures from infection. If 
the gland becomes overwhelmed, however, the infection 
breaks through the capsule and disseminates into the sur- 
rounding lung structure (Fig. 108 ). The first roentgeno- 
graphic sign to herald the advancement of a first infection 
type of tuberculous infection therefore is seen in the hilum 
shadows; the rounded smooth margins of the enlarged hilum 
nodes of childhood tuberculosis begin to lose their clear-cut 
outline and to show irregular zones of adjacent infection. 
Once the capsule is broken through, dissemination of the m- 
berculous infection may be very rapid, resulting in extensive 
tuberculous involvement of the lung. As the infection ad- 
vances, linear markings develop, radiating back into the lung 
field in all directions like a sun-burst, from the broken-down 
trland. These linear markings are probably due to retrograde 
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spread of the infection along the engorged lymphatics, the 
engorgement of the lymph vessels causing inefficiency of the 


Fig. 10S. 



Fig. 109. 

Fig. 1 OS.— Breaking down of a caseous hi] urn eland with spread of the 
tuberculous process into the lower portion of the right lung field-spread 
irom a lesion of first infection* “ * 

• J'F- 109— -1, Spread of the tuberculous infection from the hilum nodes 
mm the lung B Three months later. Note the extension of the area of 
infiltration and the cavity which has formed in its center. * 


valves. The broken-down gland itself may become the 
ot cavity formation (Fig. 109 , A, B). 


site 


RE.NFECT.ON TYPE OF PULMONARY TUBERCULOS.S 

Children who recover from their first infection with mil 
monary tuberculosis cam- scars of their afihrrinn ; . n j , 
life in the form of calcified nodules in the lunns i° adldt 
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adult life tabes on a much different picture from that seen 
in first infection (Fig. 1 10). The initial site of infection has a 
predilection for the apices or stibapical regions, first becoming 
evident as a small cluster of soft, rounded deposits in the par- 
enchyma known as infiltrations. Roentgenographically these 
appear as light, feathery* areas in the peripheral lung' field in 
the upper Jobes. These infiltrations may* at the onset be very 
small, scarcely 7 ' more than a few millimeters in diameter, but 



Fig. 110.— Reinfection with pulmonary tuberculosis (in adult life). Mote 
the cluster of soft infiltrative lesions in the left apex and infraclavicular 
area, and the accentuated lung markings converging fan-shaped toward 
the hilum; Minimal Pulmonary Tuberculosis. 

as the disease progresses they enlarge and coalesce, forming 
conglomerate tubercles and small areas of consolidation. 

The defense mechanisms of the body* attempt to rid it of 
the infection by* attacking the invading organisms. Engorge- 
ment of the lymphatics draining the infected portion of the 
lung produces accentuation in the roentgenogram of the lung 
markings converging famvise toward the hilum region. Adult 
reinfecnon does not have as pronounced an effect on the 
hilum nodes as that seen with first infection in childhood, 
consequently the hilum shadow does not present an enlarged 
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nodular appearance. If an individual escapes infection m chil - 
hood, receiving his first infection with tuberculosis in adult 
life, the characteristics of first infection wifi be verj apt to 
develop. 

Perhaps the explanation for this difference in the mode of 
infection with tuberculosis as seen in childhood first infec- 
tion and in the reinfection in adult life may be found in struc- 
tural differences in the lungs of children and adults or in some 
difference in their bodily reactions. The structural character- 
istics of the lung likewise mar offer some explanation as to 
uhv the tuberculous infection in adults has a special predilec- 
tion for the parenchvmal structures in the apical regions. 


BODILY REACTION AND SPREAD OF PULMONARY 
TUBERCULOSIS 


Intection with the tubercle bacillus calls forth three types 
of bodily reaction: (1) exudation , (2) destruction and (3) 
fibrous tissue formation. These are elements of local reaction, 
going on in varving degrees at the same time in different por- 
tions of the lung. Of *these. the first two represent the de- 
structive action of the infection, the last represents a repara- 
tive process. Exudation, which is the first response of the body 
to the infection, produces tiny collections of cells and serum 
about the invading bacteria and these appear roentgeno- 
graphically as small areas a few millimeters in diameter with 
sop. feathery edges , located In the periphery of the lung field. 
These enlarge and coalesce with others to form areas of con- 
solidation; this is all a manifestation of exudative reaction 
(Fig. 111). 


As the areas of consolidation become larger, both from toxic 
reaction and interference with blood supply, their centers 
undergo necrosis and cavity formation, representing the sec- 
ond type of tissue reaction to this infection (Fig. IP) 
Roentgenographically this is manifested bv the development 
of a dark area Sithin the lighter area caused by the consol ith 
horn AMth recovery, healing takes place with replacement 
of the destroyed areas by fibrous and calcification, thus indi- 
^tmg the third type of bodily response to tuberculous infec- 
tion (Fig. 11,); fibrosis is indicated by the assumption of a 
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disci ete, clear-cut appearance by the lesion, and calcification 
is recognized by its great density, which is similar to the den- 
sity of bone. 

By serial roentgenographic examinations taken at intervals 
during the course of the disease, the extent and character of 
the lung involvement can be determined. In this manner, any 
spread of the infectious process can be observed. Spread of 
the disease by continuity of tissue almost always takes place 
to some extent. The individual lesions become larger and 
spread to the adjacent portions of the lung (Fig. 111). The 



Fig. 111. Fig. 112. 

Fig. 111.— Spread of the tuberculous infection by continuity, forming 
areas of consolidation. Moderately Advanced Pulmonary Tuberculosis. 

Fig. 112.— Extension of the tuberculous process to involve large areas of 
lung structure with dense consolidation in bases of both lungs and cavity 
formation in the upper portion of the right lung; Far Advanced Pulmo- 
nary Tuberculosis. 

lymphatics may also serve to spread the disease by drainage 
of the infected area both toward the hilum and back over the 
surface of the pleura (Fig. 114). Lymphatic spread may even 
be retrograde, since valves in the lymphatic vessels which 
ordinarily would prevent such backward flow may become 
incompetent when the lymphatics become engorged. Spread 
to some distant part of the lung by way of the respiratory 
system (Fig. 117) is one of the most important means of 
spread of the disease; infectious material, coughed up from 
one side, gravitates down another adjacent bronchus either 
on the same side or on the opposite side of the chest and is 
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aspirated into a new area of the lung. Roentgenograph! call) , 
the area of new involvement can be seen as a cluster of 
feathery, rounded infiltrations at the periphery of the lung in 
a region previously free from involvement. Even though the 
primary lesion which was the source of this infection may be 
old and appear fibrotic, still the area of recent inoculation 
takes on the appearance of a soft exudative lesion going pro- 
gressively through all of the regular stages of the original 
lesion before final fibrosis and healing occur. 

ROENTGEN MANIFESTATIONS OF HEALING 

As healing n'ith fibrosis occurs the individual lesions change 
from a soft, feathery appearance to one which is more dis- 
crete and clear-cut in outline. It is possible, therefore, on ex- 
amining a roentgenogram to judge by the appearance of the 
lesions in various parts of the lung as to their relative age and 
the sequence in which they occurred in the infection-, that is, 
the site of original infection can usually be differentiated from 
subsequent areas of inoculation by its roentgen characteristics. 
The relative ages of the different lesions can usuallv be judged 
with a fair degree of accuracy from the degree of fibrosis 
present; however, it may be difficult if not impossible at times 
to determine complete ultimate healing. While the roentgen 
manitestations of healing are fibrosis and calcification, it is 
hazardous from a single roentgenographic examination to at- 
tempt to determine the state of activity of a lesion. Although 
a lesion may appear densely fibrotic. yet some -viable areas 
may still be present in the tissues. From a series of roentgeno- 
grams, however, if they show little change over a period of 
years, ir is possible to assume with considerable accuracy that 
a lesion is at least quiescent. After all, roentgen examination 
indicates the anatomical extent and character of lung involve- 
ment only; the activity of the lesion remains in the realm 
of the clinician. 


i r\ i i 


ROENTGEN MANI 

OF TUBERCULOUS 7nfecTION^' ‘ ‘ 

In different types of tuberculous infection, one or anoti 
of the three types of reacnon may predominate; for instan 
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m acute pneumonic tuberculosis of both the lobar and lobular 
type, the exudative reaction definitely predominates. In cer- 
tain cases lung destruction is very pronounced with excava- 
tion of large portions of the lung either in association with 
extensive consolidation or chronic ulcerative tuberculosis. 
In still other types, such as chronic fibroid tuberculosis, large 
amounts of fibrosis occur which limit the advance of the 
disease. 

Acute Bronchopneumonic Tuberculosis 

Pulmonary tuberculosis may be bronchopneumonic or 
lobular in type, noth clusters of soft, rounded infiltrations in 
the parenchyma of the lung occurring in any location, often 
in the lower portion (Fig. 115). These probably represent 
lesions of first infection similar to the Ghon’s tubercle but 
more extensive in number and more virulent. The spread of 
the disease throughout the parenchyma by continuity of tissue 
is rapid, giving little time for enlargement of the tracheo- 
bronchial nodes to the degree seen in the usual type of Ghon 
infection. 

At this stage the roentgen findings may give rise to the im- 
pression that the condition is a simple bronchopneumonia of 
ordinary bacterial origin. Groups of soft, rounded infiltra- 
tions are seen roentgenographically clustering about the 
lower lobe bronchi, giving much the same appearance as ordi- 
nary bronchopneumonia. The clinical picture likewise may 
not be decisive. Differentiation cannot be made by sputum ex- 
amination because children swallow their sputum and exami- 
nation even of the stomach washings may not at this stage dis- 
close tubercle bacilli. However, infections of this sort are 
virulent and the spread is rapid; the individual areas of infil- 
tration enlarge and coalesce forming large homogeneous areas 
of consolidation. The spread may be noted from day to day 
by serial roentgen examinations. These areas undergo caseous 
degeneration and within a few weeks or months break down 
with cavity formation. At this stage tubercle bacilli should be 
readily demonstrable in the sputum obtained, either by ex- 
pectoration or gastric lavage. The disease spreads rapidjy; 
caseous consolidation and extensive cavity formation may in- 
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volve a major portion of both lungs. The condition is usually 
rapidly fatal, being knotvn as phthisis florid a or galloping con- 
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&e lffiioas, indlrat£ heaEngbv fibros^L^^’ T el ?' defined character of 
upper lobes; their sharply outlined rhm canQes are present in both 

fibrotic character. ^ ^ ^ are evidence of their chronic 

Fig. 114.— Large tuberculous pleural , 

come involved by retrograde htsphzdc^^,'^ P 1 ?^ axic r ma F be- 
rure of the fluid is sufficient to'caiL d ‘ “stance the pres- 

nires to the opposite side. emplacement oi the mediastinal struc- 

Fig. US.— Acute Bror.cltoun-cm-n—^ -r , 
filtration coalesce to form arei of TOnsSt rtf 0 ™' •' Inld P le of in- 
breahng down mto cavitv formant Xw OI ? * e n ? ht ride; finallv 
mfiltranons on the left side from estenshm^. *'\ d ’rT r of Peribronchial 

> vrat or the respiratorv tract. 

sumption. It is most commnnh- 

may occur at anv aoe. * COu utered in children, but 
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Acute Lobar Pneumonic Tuberculosis 

Acute lobar pneumonic tuberculosis is essentially an acute 
pneumonic process associated with all of the clinical signs 
and symptoms of lobar pneumonia, and roentgenographically 
the picture may also be similar (Fig. 116 ). Diffuse homogen- 
eous consolidation confined to one or more lobes, with usu- 
ally little if any evidence of previous tuberculous involve- 
ment, give a roentgen picture similar in ever}’' respect to ordi- 
nary pneumococcal lobar pneumonia. Not until the time for 



Fig. 11(5. Fig. 117. 

Fig. II 6— Acute ( Caseous ) Lobar Pneumonic Tuberculosis. Dense, 
homogeneous consolidation limited to the right upper lobe giving an ap- 
pearance similar to ordinary lobar pneumonia. After a few months cavity 
formation occurs and the disease usually spreads throughout the lungs. 

Fig. 117— Complete excavation of entire right lung following pneumonic 
tuberculosis. Note spread of the infection by way of the respiratory tract 
across the midh'ne to the opposite side. 

crisis is well past, with no change in the patient’s condition 
or in the roentgen appearance of the consolidated area, is the 
true nature of the disease suspected. Even search for tubercle 
bacilli may be futile at this stage, since organisms may not 
appear in the sputum until ulceration and lung destruction 
occur. 

With such large areas of involvement, cavitation almost 
inevitably results in the center of the consolidated area; this 
usually appears after about two or three months and may ex- 
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tend greatly. It may in fact proceed to complete excavation 
of arfentire lung (Fig. 117). The right upper lobe is the site 
of predilection in a large majority of instances, but any lobe 
or combination of lobes may become involved- The disease 
occurs most frequently in adults but may occur at any age. 
When this type of acute pneumonic tuberculosis occurs in 
children, it is frequently followed by miliary tuberculosis and 
death; the miliary brvolyement is not evident at once but 
comes on from four to six weeks later. 


Acufe Miliary Tuberculosis 

Acute miliar y tuberculosis may develop either in children or 
adults. In either event its development is the result of inocu- 
lation of tubercle bacilli into the blood stream from some pre- 
viously existing tuberculous focus in the body. In children 
especially this is frequently due to rupture of a caseous lymph 
node. The destructive process in the lymph node may erode 
through a blood vessel, dumping tuberculous material into 
the blood stream, with the result that the infection is dissemi- 
nated throughout the portion of the body supplied by the 
blood vessel. If the lungs should become "seeded” with tu- 
bercle bacilli, miliarv tubercles would result, uniformly dis- 


tributed throughout the lung fields; if it happened to be a 
vessel of the systemic circulation then dissemination might 
occur throughout the entire body, giving rise to widespread 
miliary tuberculosis (known as die typhoid fowl because of 
clinical resemblance to this disease). One should bear in mind 
the fact that miliary tuberculosis can occur independently in 
Te abdomen, chest or central nervous system, and that it is 
possible for a person to succumb to miliary tuberculosis in- 
volving either the abdominal or central nervous system struc- 
tures without a miliary tubercle appearing in the lurws A 
negaave roentgenogram of the chest thetTdoes not rule out 
nubary tuberculosis elsewhere in the bodv 
Roentgenographically. acute miliary tuberculosis, when it 
does occur m die longs, is recognized by the appearance of 
thousands .of tiny rounded infiltrations,' unifowi in size and 
distributed throughout the lungs. They should be uniform in 
sue. since all lesions were planted simultaneously, drin, all 
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the same opportunity for growth; they should be uniform in 
distribution since dissemination by the blood stream provides 
a method for the even distribution of the infection into the 
minutest structures of the lung. As time goes on, these tiny 
infiltrations enlarge uniformly in size, attaining in children 
a diameter of several millimeters. 

Although miliar} 7 tuberculosis occurs most frequently in 
children, it must be considered as a very rare disease; even 
more unusual is the occurrence of a condition which is most 
apt to be confused with it roentgenographically, namely 
bronchiolitis. Both conditions show miliary nodules of uni- 
form size, uniformly distributed throughout the lungs; the 
decisive point in differentiation 'lies in the fact that with 
miliary tuberculosis the patient is extremely sick and pros- 
trated whereas in bronchiolitis the patient may not appear 
very sick at all, or may be playing about in a normal manner. 
The miliary roentgenographic appearance in bronchiolitis is 
caused by thousands of tiny fibrous nodules which occur 
throughout the lungs in the regions of the terminal bronchi- 
oles, probably resulting from other types of bacterial infec- 
tion; at any rate, the degree of toxicity is by no means as 
great as with miliary tuberculosis and patients usually go on 
to complete recovery with the formation of minute fibrous 
nodules which persist for long periods of time. 

Once the diagnosis of acute miliary tuberculosis is estab- 
lished in a child, the prognosis must be considered as prac- 
tically hopeless. While there is some evidence to indicate that 
miliary tuberculosis in the adult may take on a chronic or 
even a healed form, it has by no means been established that 
this is true. Individuals are frequently encountered in whom 
roentgenographic examination discloses numerous tiny cal- 
careous deposits rather uniformly distributed throughout the 
Junes (Fig. 118). Such cases have been encountered even in 
very young children. From this it has been assumed that they 
must have been due to miliary tuberculous infection and that 
they must represent the healed stage of miliary tuberculosis, 
but inquiry into the clinical history rarely discloses any period 
of serious illness of the severity seen in miliary tuberculosis. 

It may be that these represent healed cases of widespread 
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initial involvement at the time of first infection with pulmo- 
narv tuberculosis in childhood. 

Chronic Ulcerative Tuberculosis 

Tuberculosis is essentially a chronic long-drawn-out dis- 
ease. As ordinarily encountered, the disease progresses b} 
small areas of successive involvement throughout the lungs, 
each area opine; through the successive steps of exudation, de- 
struction and fibrosis. During the progress of the disease, cavi- 



Fig. 11S. Fig. 119. 

Fig. US.— So-called “healed’’ form of miliary tuberculosis, represented 
by numerous tiny calcified nodules, uniformly distributed throughout both 
lungs. IVhile the exact cause is not known, it probably represents a blood 
stream infection. 

Fig. I19.-Lajge, round, smooth cavity- of the chronic “tennis ball’’ 
type, so-called because it is thin-walled, rounded and smooth owing to 
valrelike action of the communicating bronchus which permits air to enter 
on inspiration bat prevents egress on expiration. 

ties may form which may attain considerable size. This type 
of tuberculous infection is often referred to as “chronic ulcer- 
ative tuberculosis.” Roentgenographically, cavities frequently 
take on a smooth, rounded appearance, with a thin, fibrous 
tissue wall, and show little change over a long period’ of time. 
These are often spoken of as tennis bail cavities (Fic\ 119) 
The distended, well rounded appearance of one of these 
cavities is due to an increase ui air pressure within it which 
results when partial obstruction to- its outlet forms a check 
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valve which allows air to enter the cavity on inspiration and 
prevents its exit on expiration, thus building up an increase in 
intracavity pressure. It is obvious that when this results, the 
very condition itself is not conducive to healing of the cavity. 

Chronic Fibroid Tuberculosis 

In the chronic fibroid type of tuberculosis the fibrous tissue 
reaction of the body to the tuberculous infection is most pro- 
nounced (Fig. 113). The formation of large quantities of 
fibrous tissue aids in restraining the advancement of the dis- 
ease over a long period of time. Roentgenographically, the 
large amounts of fibrous tissue formation are indicated by 
dense, clear-cut areas surrounding the tuberculous areas of 
infection throughout the lungs. This does not preclude the 
possibility of ulceration of the lesions, however, and all other 
manifestations of reaction may be present. 

Tracheobronchial Tuberculosis 

Ulcerative tuberculous lesions occurring in the bronchial 
tree may give no manifestations in the roentgenogram; there 
may be no attending parenchymatous lesions and yet tubercle 
bacilli may be present in the sputum. Such cases are ex- 
tremely rare; the diagnosis is made in spite of a negative 
roentgenogram by finding tubercle bacilli in the sputum; 
bronchoscopic examination may disclose the ulcerative lesion. 

ROENTGEN AIDS IN TREATMENT 

Aside from the information obtained as to the progress and 
extension of the disease process, there are many other ways in 
which the roentgen examination may afford aid in the treat- 
ment of pulmonary tuberculosis. Pneumothorax is probably 
more widely used today than any other therapeutic measure 
in the treatment of pulmonary tuberculosis, and roentgenol- 
ogy must be considered as an indispensable aid in carrying out 
this treatment (Figs. 120 to 124). Roentgenographic exami- 
nation is of aid, first of all, in determining the suitability of 
the case for this procedure; marked thickening of the pleura, 
diaphragmatic adhesions or pocketed pleural effusion may be 
detected rendering the induction of pneumothorax impossible. 
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Fig. HO.— Pneumothorax with partial collapse of the left lung. Note the 
areas of consolidation in the partially collapsed lung, and the large cavity 
tfficollapsed even with pneumothorax. 

Fig. 121.— Bilateral pneumothorax with partial collapse of both lungs; 
cavities in upper lobes not fullv collapsed show adhesions to ponetal wall. 



Fig. 112. 

Fig. 122.— Pneumothorax, light side, wi 
presence of pneumothorax, fluid tales on ; 
cavity. 



* 

Vt 


Fig. 125. 

h associated pleural effusion. In 
straight line level in the pleural 


Fl f,h 125 '7? neum0til0r ^ "?* d * ost complete collapse of Inner. Thin 
pandRe adhesion to parietal chest wall prevents complete retraction of 
lung The increased fenny of the lung is due to associated atelectasis of 
die lung from bronchial occlusion. The band of adhesions were severed 
by (cautery) pneumolysis. 


During infladon. fluoroscopy provides a visible guide to the 
degree of lung collapse attained, indicates the presence of any 
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Fig. 124. Fig. 12). 

Fig. 324.— Extrapleural pneumothorax showing partial separation of the 
parietal pleura from the chest trail. This was attempted because dense ad- 
hesions between the parietal and visceral pleura made ordinary pneumo- 
thorax impossible. 

Fig. 125.— Phrenicotomy of left phrenic nerve resulting in elevation and 
immobilization of left diaphragm; induced to try* to lessen movement of 
lung on that side. 





Fie- 126.— Thoracoplasty of the left side of the chest with collapse of the 
chest wall. A large thin-walled cavity still remains on the right side. 

restraining adhesions and gives an accurate estimate of the 
degree of diaphragmatic and pulmonary* movement during 
respiration. 



X-RAY ASPECTS OF TUBERCULOSIS 


633 


After phrenicotomy , fluoroscopic examination shows the 
height of the diaphragm on the affected side and discloses 
the degree of its movement during respiration (Fig. 125). 

Following' operative collapse of the chest wall by thora- 
coplasty, roentgen examination may be of value in showing 
the degree of success of this procedure in closing cavities 
(Fig. 126), and later on, after healing takes place, it may 
disclose the extent of reformation of bone in the resected 
portions of the ribs. 

Special examination of the chest by body section roent- 
genography may be considered of value in determining the 
size, distribution and exact location of tuberculous cavities 
and the detection of enlarged tracheobronchial nodes. 


ROENTGEN CLASSIFICATION OF TUBERCULOUS 
LESIONS OF LUNG 


This classification, formulated by the American Sanatorium 
Association and adopted also by the National Tuberculosis 
Association, is for the guidance of clinicians in their study 
and treatment of this disease. Since the roentgen diagnosis 
is one which deals largely with the anatomic distribution and 
extent of the disease, it must naturally be relied upon to 
hirnish the necessary data for classification in this respect. All 
rases of tuberculosis under this classification are designated as 
minimal, moderately advanced or far advanced. 


M 177777! jl Pulmonary Tuberculosis (Fig. 110 ) 

(a) A lesion showing slight infiltration without demonstrable 
excavation, or 

{b) A lesion affecting small part of one or both lungs, the 
total volume of involvement, regardless of distribution, 
not exceeding the equivalent of volume of lung tissue 
which lies above second chondrostemal junction and 
spine of fourth or body of fifth thoracic vertebra. 

Moderately Advanced Tuberculosis (Fig. Ill) 

(a) A lesion showing slight disseminated infiltration or fibrosis 
which may extend through not more than the eouiva- 
lent of volume of one lufg, or q 

{b) Severe infiltration with or without fibrosis which mav 
extend through not more than the equivalent of 
third the volume ot one lun£. or 


one- 
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(c) Any gradation with above limits. 

(d) Diameter of cavities if present is not to exceed 4 cm. 
Far Advanced. Pulmonary Tuberculosis (Fig. 112) 

A lesion more extensive than tinder “moderately advanced” or 
with definite evidence of greater cavity formation. 

In addition to these stipulations dealing with distribution 
and character of the lesions there are others dealing with the 
clinical manifestations of the disease; these are the realm of 
the clinician and will be considered by him. The practitioner 
need not remember the finer details of this classification but 
should have a working knowledge of it, since it forms the 
basis of large statistical studies as to prognosis and treatment. 

THE ROLE OF ROENTGENOLOGY IN PROPHYLAXIS 

Strangely enough, the progress which has been made in re- 
ducing the death rate from tuberculosis in the past few 
decades has not been due so much to more effectual methods 
of treatment as it has to the early detection of the disease 
and prompt isolation of the patient, thereby preventing the 
spread of the infection. It would seem, then, that the greatest 
hope of future progress in reducing the incidence of this dis- 
ease would be along the lines of prevention rather than cure. 

What role does roentgenology play in prophylaxis? It is 
obvious that, if roentgen examination could be made of all 
individuals at periodic intervals, the disease could be detected 
in its earliest stages when it is most amendable to treatment 
and most readily cured; and, most important of all, the pa- 
tient could be isolated at once before he has an opportunity 
to contaminate others. Obviously such a procedure cannot 
be carried out for the entire population since there are not 
a sufficient number of x-ray machines or personnel for such 
an undertaking; and furthermore, the cost would be pro- 
hibitive. 

Miniature Film Roentgen Surveys 

In an endeavor to reduce the cost of x-ray examination for 
vast surveys of large schools and other institutions, especially 
where the individuals concerned are at the ages most suscepti- 
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ble to tuberculous infection, roentgenology has devised a new 
method of approach. By proper perfection of speed and qual- 
ity of x-ray fluoroscopic screens and films; by the construc- 
tion of more powerful x-ray apparatus and by the develop- 
ment of high speed photographic lens and fine grain photo- 
graphic film , it has become possible to actually photograph 
the image of the chest on the fluorescent screen as it is pro- 
duced by x-ray exposure. 

The great advantage in this procedure is the reduction in 
cost of the film; it must be recognized at once that such a 
method, whereby the image on the fluoroscopic screen, which 
in itself is not as rich in detail as an ordinary 14 by 17 inch 
roentgenogram when reduced on miniature films, will suffer 
a definite loss in detail and that they therefore cannot be 
expected to yield the same degree of diagnostic results. As a 
survey method however, for the detection of suspicious cases. 


it may be invaluable. These patients may then be subjected 
to conventional roentgenographic examination for the final 
diagnosis. 


Within the next few years the medical practitioner will un- 
doubtedlv be confronted xvith instances in which the school 


physician, as the result of such miniature film roentgen sur- 
veys. advises him that certain children of his clientele appear 
to be suffering with pulmonary tuberculosis. That he must 
not accept such diagnosis on the basis of miniature film sur- 
veys as final is obvious. He should, however, resort at once 
to the regular 14 by 11 inch conventional film examination 
such as is used in every roentgenologists office, since this re- 
titains the best, most reliable method for the definite diagnosis 
of the ' disease. The advent of the miniature film survey for 
detecting sospicious cases, however, has made the future'loom 
bright for the ultimate control of tins dreaded disease. 
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children, Jan., 251 
Buerger’s disease, March, 338 
exercises, March, 337 
Burns, emergency treatment, March, 
509 

Catocm in lichen urticatus, Jan.. 
166 

Capillar}' fragility, Rumpel-Leeds 
test, /an, 59 

Carbon monoxide poisoning, March, 
524 

Carbuncle, Jan., 95 
Carcinoma of cervix, Jan., 210 
prophylaxis, Jan., 215 
Cardiac. See Heart. 

Cathartics and irritable colon, Jan., 
228 

Cement dermatitis, Jan , 26 
Cerebral arterial spasm, March, 328 
embolism, March, 328 
hemorrhage, March, 325 
thrombosis, March, 327 
Cervix uteri, biopsy, Jan-, 210 
carcinoma, Jan , 210 
prophylaxis, Jan-, 215 
examination, Jan., 200 
Chancre, Jan., 65 

Chemotherapy in compound frac- j 
tures, March, 491 

Children, emergencies of, March. 

445 

respiratory tract diseases in, Jan., 

237 

skin diseases in, /an, 163 
Chlorhydroxyquin oline in impetigo 
contagiosa, /an, 171 i 


Chlorides, loss of, at operation, 
March, 357 

Christmas tree dermatitis, Jan., 18 
Chrome dermatitis, Jan, 25 
Chrysanthemum dermatitis, /an, 16 
Chrysarobin in psoriasis, /an, 189 
Circulator}' system depressants, 
poisoning by, March, 466 
Coarctation of aorta, symptomless, 
Jan., 269 

Cold abscess, March, 568, 612 
Cold, common, in infants and chil- 
dren, Jan , 237 
Colic in infants, March, 457 
renal, March, 347 
Collapse therapy in tuberculosis, 
March, 546 

Colloid baths in lichen urticatus, 
Jan., 167 

in pruritus, /an, 116 
Colon, diverticulitis, acute, March, 
372 

irritable, /an, 227 
Colposcopy in carcinoma of cervix, 
Jan., 213 

Condyloma acuminata, Jan., 194 
latum, Jan., 68 
! Contact dermatitis, /an, 13, 154 
| Convulsions in children, March, 445 
Cook’s emulsion base, /an, 116 
Cooley’s anemia, Jan., 223 
j Coronary deficiency, emergency as- 
■ pects, March, 31 9 
Cough in infants and children, /an, 

' 24*1 

Croup, March, 447 
spasmodic, /an, 248 

Darier’s disease, vitamin A in, /an, 

1 53 

Debridement of wound in com- 
pound fractures, March, 4S3, 486 
Dehydration in diabetic acidosis, 
March, 377 

postoperative, March, 356 
with intestinal intoxication in 
children, March, 454 
Dehvdrocholesterol, activated, Jan., 

60 

Dementia praecox, March, 409 
Dermatitis, allergic, /an, 14, 155 
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Dramatis, contact, /an, 13, 154 
eczematous, /an, 13 
“'emotional.'’ of fingers, /an, 155 
hair-dye, /an, 9S 
industrial, /an. 21 
conseaafizafion, /an. 13 
papillaris capillirii, radium treat- 
ment, /an, 135 
seborrheic, -/an, ISO 
sensitization, /an, 13, 14 
supposedly psychogenic, /an, 101 
venenata, /an. 13 " 

Dermatoses, toxic, /an, 139 
Desort corticosterone in Addison’s 
disease, March, 397. 39S 
pellet implantation, dfarch, 
399 

Diabetic acidosis, March, 375 
Diathermy, short wave, in car- 
buncle, /an. 95 

Dilatation of stomach, acute, 

-'lurch. 551 

Diphtheria, exudate of, .'larch, 443 
lyernculitri 0 f colon, acute, 
.'1 arch. 372 

Dress shield dermariris, /an, 17 
Drug eruptions, /an, 141, 142 
sensitivity, vitamin C in. /an, 59 


Emotional upsets, and irritable 
colon, /an. 229 

Endocarditis, vegetnthe and ulcera- 
tive, clinical and pathological 
conference at Cook Countv Hos- 
pital. /an. 296 

Endocrine therapv in ps\ choses. 
March, 407 

Enemas and irritable colon, /an, 
22S 

Epidermophytosis of feet, /an, 151 
simulating, industrial dermariris. 
/an. 26 

Epinephrine in bronchial asthma, 
March. 429 

Epistaxis in infants and children, 
/an. 243; March, 453 
Epithelioma, basal cell, radium 
treatment, /an, 135 
Ergotism, March. 340 
Erysipelas, /an, 89 
antitoxin treatment, /an, 90 
sulfanilamide in, /an, 91 
ultraviolet light in, /an. 91 
Erythema group of sldn diseases, 
etiology, /an. 139 
indurarum, /an, 79 
nodosum, /an. 147 


Ecravxu, /an, 88 
“zena ani, /an, 105 
fWpic, /an, 102 

imperigenized, /an, 105 
nuchze, /an. 105 
p 'aricose,xvith eczematids, /an, 105 
Eczema-dermatitis, treatment," in 
adults, /an, 97 

Eczematoid ringworm, /an, 107 
Eczematous dermatitis, /an, 13 
Edema, angioneurotic, .'lurch, 457 
o: glottis, March, 524 
pulmonary, acute, .'larch, 422 
Electuary, injuries bv, March, 519 

° f ’ “ ° Ptnti0n ’ 

Embolism, cerebral, March 3">8 
mesenteric, March, 334 ’ 
pulmonarv, March, 330 415 

*Z$£Z, Sf* 

Emotional dermatitis, /an, 155 


— .. zy 

Erythromelalgia, March, 340 
Esophageal hemorrhage, March, 332 
obstruction, acute, ~March, 371 

Fatsting in children, March, 449 
Feet, ringworm, /an, 151 
Fever therapy in syphilis, /an. 74 
bounties, /an, 79 

Fractures, compound, treatment, 
March, 4S2 

emergency treatment, March, 459 
ample, treatment, March, 4S0 
Freezing, March, 517 
Fungous infections, superficial, /an. 

Furuncle, /an, 91, 92, 94 

Gwnuc. See S:on^ch. 
Gestro-intestinal allenrv, March, 436 
emergencies, .'larch; 361 ’ 

|m&ntsy poisoning by, March, 454 
b-rcnlosrs, March, 570, 595 



640 


CUMULATIVE INDEX 


Genito-urinarv tuberculosis, March 
570, <504 

Glottis, edema, March, 524 
Gold salts in lupus erythematosus, 
fan., 43, 45 

Gonorrheal vaginitis, fan., 203 
Gumma, Jan., 70 

Gynecologic office procedures fan 
195 


Hair-dye dermatitis, fan., 98 
Hands, dermatitis, allergic, simulat- 
ing ringworms, Jan^ 153 
contact, fan., 154 
ringworm, Jan., 151 
toxic eruption, with ringworm of 
feet, Jan., 151 

Hartman’s fortified lactate Ringer 1 ! 

solution, March, 388 
Hay fever, March, 434 
Heart, arrest, March, 316 
emergencies, March, 315 
failure, congestive, March, 322 
in children, March, 450 
nontraumaric tamponade, March. 
318 

trauma, March, 317 
Heat exhaustion, March, 516 
stroke, March, 515 
Hematemesis, March, 362 
Hemoconcentration in shock, March, 
425 

Hemolytic anemias, congenital, fan., 
219 

Hemoptysis, March, 419 
Hemorrhage, cerebral, March, 325 
esophageal, March, 332 
Hemorrhage, gastro-intestinal. 

March, 332, 362 
intrapartum, March, 503 
obstetric emergencies associated 
with, March, 493 
postpartum, March, 504 
pulmonary, March, 418 
Heparin in pulmonary thrombosis, 
March, 418 

Herpes simplex, Jan r 183 
zoster, fan 185 

High altitudes, emergencies due to, 
March, 523 


Histamine injections in hives, March, 
438, 439 

Hives, fan., 145; March, 437 
Hodgkin’s disease, clinical and path- 
ological conference at Cook- 
Count}' Hospital, fan , 283 
cutaneous lesions, Jan., 4, 9 
Hydrocyanic acid poisoning, March, 
525 

Hyperkeratosis, follicular, vitamin 
A in, fan., 52 
vitamin C in, Jan., 59 
Hyperpyrexia in syphilis, Jan., 74 

Icterus. See Jaundice. 

Ileocecal tuberculosis, March, 596 
Impetigo, Bockhart’s, Jan., 87 
bullosa, J<w, 86 
circinata, Jan., 85, 86 
contagiosa, Jan., 84, 168 
treatment, Jan n 86 
Industrial dermatitis, Jan ., 21 
Infants, emergencies of, March, 445 
respiratory tract diseases in, fan , 
237 

skin diseases in, Jan., 163 
Infarct, mesenteric, March, 373 
myocardial, March, 320 
Inoculation tuberculosis, fan., 77, 78 
Insulin in diabetic acidosis, March, 
385 

Intestinal intoxication with dehy- 
dration in children, March, 454 
obstruction, March, 366 
Intracranial aneurysm, March, 32 9 
Intrapartum hemorrhage, March, 

503 

Intussusception, March, 367 
Involutional melancholia, March, 

409 

Irritable colon, Jan^ 227 

Jaundice, hemolytic, congenital, 
/<ra, 220 

Joints, tuberculosis, March, 605 

Keeoid, radium treatment, Jan^ 136 
Keratoconjunctivitis, phlyctenular, 
tuberculin in, March, 593 
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Keratosis pilaris, vitamin A in, J m -> 
51 

senile, radium treatment, Jan. Is 5 
Ketosis, March, 375 
Kidney, emergencies, March, 343 
tuberculosis, March, 603 


L'-tvscms, acute, in infants and 
children. Jan. 245 
catarrhal, Jan . 24S 
subglottic, March, 449 
tuberculous, March, 569, 599 
Lanmgotracheobronchiris, 

Jan. 246; March, 449 
Leukemia cuds, Jan , 3, 6 
Leukoplakia, radiotherapy, Jan, 135 
Lcukorrhea, Jan. 202, 20S 
Lichen scroftdosorum, Jan, 79 
spinulosus, vitamin A in, Jan. 52 
urticatus, Jon, 163 
Lightning, injuries by, March, 522 
Lip, impetigo, Jan. 85 
perleche, Jan, 172 
Lipiodol, subarachnoid injection, de- 
leterious effects, Jan. 255 
Lithiasis following sulfonamides, 
anuria due to, March. 352 
recumbent, anuria, due to, .Uarcfc, 
351 

Liter extract in skin diseases, Jan. 
57 

Lobar pneumonia. See VncwnoMa. 

Lotio sulfurata, Jan, 41 

Lungs, congestion, acute, March, 


Meninges, tuberculosis, March. S6S. 
60S ^ 

Mercury' in impetigo contagiosa, 
Jan, 170 

Mesenteric infarct, March, 575 
thrombosis and embolism, March. 
554 

Metrazol shock therapy m psy- 
choses, March, 40S 

j Miliarv tuberculosis, March, 56S. 
i '602, 627 
j in infants, March, 582 
1 Moniliasis, Jan, 160, 167 
acute, , Moniliatin, /an, 151 

Mucous patches. Jan . 6S 
Mycosis fungoides, Jan, 5, 7 
Mycotic vaginitis. Jar), 203, 207, 209 
Mrocardial infarction, March, 320 


edema, acute, March. 422 
hemorrhage from, March, 419 
Lupus erythematosus, Jan. 29 
nicotinic acid in, Jan, 56 
vulgaris, Jan, 75 

Lymph elands, tuberculosis, March, 
'566. 607 

Lymphoblastoma cutis, Jan. 1 


Xml polish dermatitis, Jan, 16 
Nails, ringworm. Jan, 160 
Nasal allergy, March, 434 
drops, administration to children, 
Jan, 239-241 

Nervous system, central, depres- 
sants, poisoning bv, March, 
466 

irritants, poisoning bv, March, 
466 

Neurotic excoriations, Jan. 119 
Nevus vasculosus, radium treatment, 
Jan, 134 

Nicotinic acid in skin diseases. Jon, 
55 

i Nikolsky sign, J an, 35 
, Nosebleed, Jan, 243; March, 453 


i Obstetric emergencies associated 
J with hemorrhage, March, 493 
j Office procedures, gynecologic, Jan, 
' 195 

Ointments, vehicles of, Jan, 10S 
Onychia mycosis, Jon, 160 


Lymphogranulomatosis ends, Jan, 4. Onychomvcosis, Jan, 160 


10, 11 

Manic-depressive psvehosis, March. 
40S 

Melancholia, involudona], March, 
409 


Oxygen therapy in asthma, .March. 
433 

Pain, intractable, subarachnoid al- 
cohol injections for, Jan, 264 
Paroxysmal tachycardia, March, 321 
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Genito-urinarv tuberculosis, March 
5 70, 604 

Glottis, edema, March , 524 
Gold sales in lupus erythematosus, 
Jan.. 43, 45 

Gonorrheal vaginitis, Jan^ 203 
Gamma, Jan ^ 70 

Gynecologic office procedures, Jan 
195 


Hair-dye dermatitis, Jan., 98 
Hands, dermatitis, allergic, simulat- 
ing ringworms, /on, 153 
contact, /an, 1J4 
ringworm, Jan v 151 
toxic eruption, with ringworm of 
feec, Jan., Ui 

Hartman’s fortilied lactate Ringer’s 
solution, March , 388 
Hay fever, March, 434 
Heart, arrest, March, 316 
emergencies, March, 315 
failure, congestive, March, 322 
in children, March, 450 
nontraumatic tamponade, March. 
318 

trauma, March, 317 
Heat exhaustion, March, 516 
stroke, March, 515 
Hematemesis, March, 362 
Hemoconcentration in shock, March, 
425 

Hemolvtic anemias, conaenital, Jan., 
219 ' 

Hemoptysis, March, 419 
Hemorrhage, cerebral, March, 325 
esophageal, March, 332 
Hemorrhage, gastrointestinal, 
March , 332, 362 
intrapartum, March, 503 
obstetric emergencies associated 
with, March, 493 
postpartum, March, J04 
pulmonary, March, 418 
Heparin in pulmonary thrombosis, 
March, 418 

Herpes simplex, Jan, 185 
zoster, Jan , 185 

High altitudes, emergencies due to, j 
March, 523 I 


Histamine injections in hives, March. 
438, 439 

Hives, Jan., 145; March, 437 
Hodgkin’s disease, clinical and path- 
ological conference at Cook 
County’ Hospital, /an, 2S3 
cutaneous lesions, /an, 4, 9 
Hydrocyanic acid poisoning, March, 
525 

Hyperkeratosis, follicular, vitamin 
A in, /an, 52 
vitamin C in. /an, 59 
Hyperpyrexia in syphilis, /an- 74 

Icterus. See Jaundice. 

Ileocecal tuberculosis, March, 596 
Impetigo, Bockhart’s, /an, 87 
bullosa, /an, 86 
circinata, /an, S5, S6 
contagiosa, /an, 84, 16S 
treatment, Jan., 86 
Industrial dermatitis, /an, 21 
Infants, emergencies of, March, 443 
respiratory tract diseases in, /an, 
237 

skin diseases in, /on, 163 
Infarct, mesenteric, March, 373 
myocardial, March, 320 
Inoculation tuberculosis, /an, 77, "S 
Insulin in diabetic acidosis, March, 
385 

Intestinal intoxication with dehy- 
dration in children, March, 454 
obstruction, March, 366 
Intracranial aneurysm, March, 329 
Intrapartum hemorrhage, March, 

505 

Intussusception, March, 367 
Involutional melancholia, March, 

409 

Irritable colon, Jan n 227 

Jaundice, hemolvtic, congenital, 
/an, 220 

Joints, tuberculosis, March, 605 

Keloid, radium treatment, /an, I3<5 
Keratoconjunctivitis, phlyctenular, 
tuberculin in, March, 593 
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Keratosis pilaris, vitamin A in, Jot, 

52 

senile, radium treatment, Jan. 135 
Ketosis, .March, 375 
Kidney, emergencies, March, 343 
tuberculosis, March. 603 

LtiTXGms, acute, in infants and 
children, Jan , 245 
catarrhal, Jan. 24S 
subglottic, March, 449 j 

tuberculous, March, 569, 599 ! 

Laryngotracheobronchitis, acute, 
/■m, 245; March, 449 
Leukemia cutis, Jan. 3, 6 
Leukoplakia, radiotherapv, Jan. 135 
Leukorrhea, Jan. 202, 20S 
Lichen scrofulosorum, ] an., 79 
spinulosus, vitamin A in, Jan. 52 
urticatus, Jan. 163 
lightning, injuries bv, March, 522 
Lip, impetigo, Jan. 85 
perleche, Jan. 172 

Lipiodol, subarachnoid injection, de- 
leterious effects, Jan. 255 
Lithiasis _ following sulfonamides, 
anuria due to, March, 352 
rec 'imbent, anuria, due to, March , 
351 

Liver evtract in skin diseases, Jot, 

Lobar pneumonia. See Pneumonia. 
J-ono sulfurata, /an, 41 
Lungs, congestion, acute, March, 
422 

edema, acute, March, 422 
hemorrhage from, March, 419 
Lupus erythematosus, Jam. 29 
nicotinic acid in, Jan , 56 
vulgaris, Jan. 75 


Meninges, tuberculosis, March, 56S. 
60S ~ 

Mercury in impetigo contagiosa, 
Jan. 170 

Mesenteric infarct, March, 373 
thrombosis and embolism, March, 
334 

Metrazol shock therapy in psy- 
choses, March, 40S 
Miliarv tuberculosis, March. 56S, 
'602, 627 

in infants, March, 5S2 
Moniliasis, Jan , 160, 167 
Moniliatin, Jan. 151 
Mucous patches. Jan , 6S 
Mycosis fungoides. Jan . 3, 7 
Mycotic vaginitis. Jot, 203, 207, 209 
Myocardial infarction, March, 320 

Nail polish dermatitis, Jan., 16 
Nails, ringworm. Jot, 160 
Nasal allergy, March, 434 
drops, administration to children, 
Jot, 239-241 
Nervous system, central, depres- 
sants, poisoning bv, March. 
466 

irritants, poisoning bv, March 
466 

Neurotic excoriations. Jot, 119 
Nevus vasculosus, radium treatment. 
Jot, 134 

Nicotinic acid in skin diseases Jan 
55 , 

Nikolsky sign, Jan. 35 
Nosebleed, Jan, 245; March, 453 

OR I^T erner g e ncies associated 
unth hemorrhage, .March, 493 


, vulgaris, Jan, 75 i ^ ‘ Marcb = 493 

Lymph glands, tuberculosis, March, j 19,- P ° CC Ures ’ gynecologic, Jan. 
566. 607 ’ I 


566, 607 

Lymphoblastoma cutis, Jan. 1 
lymphogranulomatosis cutis. Isn 4 
10 , 11 ** 

Mvstc-DEPREssnx psvchosis, March. 
40S 

Melancholia, involutional, March 
409 ’ 


Omtmentx, vehicles of. Jot, 10S 
Ooychu mycosis, Jan. 160 
On\ chomvcosis, Jan. 160 
vf n * era Py in asthma, March, 


Pain-, 


intractable, subarachnoid al- 


auuaracnnoid 
cohoi injections for, Jan , 264 
Paroxysmal tachycardia, March, 321 
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Patch test in industrial dermatitis, 
/an, 23 

Pellagra, nicotinic acid in, Jan., 56 
Pemphigoid, Jan n 86 
Pemphigus neonatorum, Jan., 86 
vulgaris, vitamin D in, /an, 63 
Peptic ulcer, perforated, March, 
363 

Peritoneum, tuberculosis, March, 
611 

Perleche, Jan., 172 
Phenolphthalein, skin eruption due 
to, Jan., 143 

Phrenic nerve crushing in tubercu- 
losis, March, 552 

Physical agents, emergencies arising 
from, March, 5 10 
allergy, March, 439 
Pityriasis rosea, Jan., 182 
rubra pilaris, vitamin A in, /an- 
52 

Placenta praevia, March, 500 
premature separation, March, 497 
Plantar warts, Jan., 191, 194 
radium treatment, /an, 13 5 
Plasma administration in burns, 
March, J10, 513 

Pleura, tuberculosis, March, 609 
Pleurisy with effusion in tubercu- 
losis, March, 5J9 
Pneumonia, aspiration, Jan., 2 55 
lobar, in infants and children, 
/an, 250 

rheumatic, /an, 253 
tuberculous, March, 561 
Pneumoperitoneum, artificial, in 
tuberculosis, March, 553 
Pneumothorax, artificial, in tuber- 
culosis, March, 549 
spontaneous, March, 423 
in tuberculosis, March, 560 
Poisonings, acute, management. 
March, 459 

Poliomyelitis, bulbar, March, 453 
Polyneuritis, arsenical, pyrido.-rfne 
in, /an, 57 

Polysensitivity, dermatitis due to, 
/an, 14, 19 

Postoperative uremic symptoms, 

March, 355 

Postpartum hemorrhage, March, 504 


Potassium iodide in bronchial 
asthma, March, 430 
Primrose dermatitis, /an, 18 
Progesterone in threatened abor- 
tion, March, 496 
Pruritus ani, /an, 117 
essential, /an, 109, 110, 117 
of scalp, /an, 119 
secondary, /an, 120 
treatment, /an, 109 
vulvae, /an, 118 
Psoriasis, /an, 187 
vitamin D in, /an, 62 
Psychoses, management, in general 
practice, March, 401 
manic-depressive, March, 408 
metrazol shock therapy, March, 
408 

Pulmonary. See also Lungs. 
thrombosis and embolism, March, 
330, 415 
I Purpura, Jan., 146 
allergic, March, 440 
Pusey's calamine lotion, /an, 116 
Pyloric obstruction, March, 370 
Pyogenic infections of skin, /an, 
83 

Pyridoxine in skin diseases, /an, 57 

Qvistst in lupus erythematosus, 
Jan., 42 

Radium treatment of skin diseases, 
Jan., 123, 132 

skin damage from, /an, 137 
Radon in slan diseases, /an, 137 
Raynaud’s disease, March, 339 
Renal. See also Kidney. 
colic, March, 347 

Respiration, artificial, Schaefer 
method, March, 520 
Respiratory diseases, emergencies in, 
March, 415 

failure in children, March, 451 
Retention of urine, acute, March, 

343 

Rheumatic pneumonia, /an, 253 
Rhinitis, allergic, March, 434 
Riboflavin in skin diseases, Jan., 

55 

Ringworm, errematoid, Jan., 107 
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Rinpvorm of hinds and feet, Jan, , Skin diseases, roentgen treatment. 


151 

of mils. Jan, 160 j 

of scalp, Jan, 1(51 : 

treatment and prophylaxis, Jar., j 
1ST i 

Roentgen aspects of tuberculosis, ' 
.Uarrt, 537, 615 

in infants, J farce. 5S0 j 

in juveniles. March, 5SS 
burns, vitamin D in, /an, 63 j 
treatment of skin diseases, Jsn*. 12S \ 
skin damage from, ]an^ 137 
Roseola, /an, 65. 17S 


/an, 125 
symposium on. /an, j 
vitamins in, Jan, 47 
fungous infections, Jen.. 151 
leukemic lesions, /an, 3 
pyrogenic infections, /a;:, 83 
radiotherapy damage, Jan, 137 
syphilitic lesions, /ot, 65 
tuberculosis. Jan, 74 
Sodium bicarbonate in acidosis, 
March, 379 

Specific gravity test for shock, 
March. 425 


j w , no 1 JlJTCC > 

r H c ^ or j Splints, emergency, in fractures. 


fragility, Jan, 29 
Rupture of aorta. March. 331 
of nrexus, March. 503 

Suvcsss oscillating bed. March. 337 
bcslp, pruritus, Jan, 119 
ringworm, Jan, 161 

hypertrophic, radium treat- 
ment. Jan, 136 

Schaefer method of artificial res- 
piration, March. 520 
Sclerodenm, vitamin D in. Jan, 63 
^Mler test, 213 
Scrofuloderma, Jan, 76 
Seborrheic dermatitis, Jan, iso 
wart, Jan, 191, 193 
Sedatives in psychoses. .If arch. 407 
in alcoholism, March , 411 
Serum reactions, March, 440 
sekness. March. 444 
Shock, March, 424 
heart in, March, 316 
in fractures, March. 479 
management, March, 423 
specific gravity test, March, 425 Titsvr.- m , 

Shu-artzman phenomenon, Jan, 36 m ’ P^sysmsl. March , 
mckle cell anemia. Jan, 224 — ~ 

Silver nitrate in 'impetigo contagiosa. ! 

Jim- 171 a 1 


March. 471-476 
Status asthmaticus. March, 432 
Stomach, dilatation, acute, March, 
564 

hemorrhage from, March. 332, 362 
j Suffocation, March. 523 
j Sultanilatmde in ervsapelas, Jan, 91 
! in lupus erythematosus. Jan, 44 
l Snltathiazole in carbunde, Jan, 95 
j in furnnde, Jan, 94 

j ™ impetigo contagiosa. Jan, 172 

> Sulfonamides in compound fracture 
t March, 491 

\ s ^in ern pV°_ n due to, Jan, 145 
* urinary lithiasis following, 2 f arch 
< 352 ~ ’ 

j Sulhic in impetigo contagiosa, Jan , 

*, Suprarenal. See Adrenal. 

; Syncope in children, March. 449 
1 Syphilids, Jan , 65 
; Syphilis, cutaneous, Jan, 65 
j treatment. Jar., 7i 


Sinuses, intracranial, thrombosis of 
.‘larch. 350 ’ 

Skin diseases, erythema croup, et j- 
ology. Jar. , 139 ~ 

. m «&»® and children, Jan, 1« 
rm^odlaneous, Jan, 175 
radium treatment, Jar., 123, 151 


Thwmme m alcoholism, March, 412 
ui skm diseases, Jan, 34 

Mnrttss? 13 tIlb ercnlosis, 
Thromboangiitis obliterans, March, 
Tbrornbophlebitis. peripheral, March, 

Thrombosis, cerebral, March. 3M 
mesenteric. March, 334 ' 
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Thrombosis of intracranial sinuses, 
March, 350 

pulmonary, March, 330, 415 
Thrush, /an, 160 
Tinea, /an, 1J1 
cruris, /an, 159 
marginatum, /an, 159 
tonsurans, /an, 161 
Toxic dermatoses, /an, 139 
Tracheobronchial tuberculosis, 
March , 564, 600 

Transportation in fractures, March, 
477 

Trauma of heart, March, 317 
Trichomonas vaginitis, /an, 205, 
205, 2 OS 

Trichophytin, /an, 151 
Tuberculids, /an, 79, 147 
Tuberculin test, March, 538, 580 
Tuberculosis, anorectal, March, 598 
cutaneous, /an, 74 
cutis verrucosa, /an, 77 
extrapulmonary, March, 595 
gastro-intestinal, March, 570, 596 
genito-urinary, March, 570, 601 
ileocecal, March, 596 
infantile, March, 576 
inoculation, /an, 77, 78 
juvenile, March, 585 
miliary, March, 568, 602, 627 
in infants, March, 582 
of adrenal gland, March, 608 
of bones and joints, March, 605 
of ear, nose and throat, March, 

601 

of kidney, March, 603 
of larynx, March, 569, 599 
of lymph glands, March, 566 , 607 j 
of meninges, March, 563, 603 i 

of peritoneum, March, 611 : 

of pleura, March, 609 
pulmonary, complications, man- J 
agement, March, 559 ' 

diagnosis, March, 527 
in children, March, 575 
miniature film roentgen sur- 
veys, March, 63 4 j 

roentgen aspects, March, 615 
treatment, March, 541 
in children, March, 575 


Tuberculosis, symposium on, March. 
527 

tracheobronchial, Marcia, 564, 603 
Tuberculous pneumonia, March. 561 

Ultraviolet light in erysipelas, 
/an, 91 

in impetigo contagiosa, Jan- 
172 

Uremic symptoms, postoperative. 
March, 355 

Urinary lithiasis following sulfona- 
mides, March, 352 
Urine, retention, acute, March, 343 
Urticaria, /an, 145; March, 437 
papular, of childhood, /an, 163 
Uterus, rupture, March, 503 

Vaginal discharges, etiologic diag- 
nosis, /an, 202 

Vaginitis, gonorrheal, /an, 203 
mycotic, /an, 203, 207, 209 
trichomonas, /an, 203, 205, 20S 
Varicose eczema with eczematids; 
/an, 105 

Varicosities, March, 341 
Varnish remover dermatitis, /an, 
25 

Vascular emergencies, March, 325 
Venous thrombosis, peripheral. 
March, 341 

Verruca acuminata, /an, 191 
nrlgaris, /an, 190 
Viosterol, /an, 60 
Vitamins, deficiencies, primary and 
secondary, /an, 49 
in dermatology, /an, 47 
in psychoses, March, 407 
Volvulus, March, 366 
Vulva, pruritus, /an, 118 

Warts, /an, 190 
flat, /an, 191, 194 
plantar, /an, 191, 194 
radium treatment, /an, 135 
seborrheic, /an, 191, 193 

5'east infection of lip, /an, 172 
of vagina, /an, 203, 207, 209 




